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9 October 1672

Mr. Manus J. Fish, Jr.

Actinz Director, lational Caplital Parks
Nabtional Park Ssrvice

1100 Ohio Drive, S. W.

Washington, D. C. 20242
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Thae Environmental Protection Institutae 18 pleased to
simit the followino Letter Proposal Fumber 10107Z in reésponse
to your letter D2L_NCFP(CA) dated Septamber 19, 1072

we pronose to conduct a complete remote seansginag survey
of that section of Alleasanv County, Marviand bstween North
Sranch and Cumberlad extendinx from the low-water line of the
Potomac River to the BXC Railrond right-of-wav on the north.

We propose to obtain exlstine Goverment aerial rnhotowraphy
Tor initial studies. We hope to obtain this photoeraphy on loan
from the U, S. Depariment of Azriculture, U~ S. Geolozical Sarvey,
U. 8. Coast and Geodetic Survey and U, S. Army Map Service tn-
rough the good offices of the National Park Service. Thils photo-
rgraphy will be examined in detail, and used to plan subsequent
operations. These will consist of flight planning operations and
limited field work. Specific photos which are found to be most

valuable will be purchased for preparation of our Final Report.

Special natural color and color infrared aerial photoerapay
will be obtained of areas which appear to show evidence of carl
Cx0 Canal operations. This special aerial photomraphy will cone-
sist of vertical or convergent-mode vert@l . 35mm photogranhy. The
mode used will bepend on the density of tree and brush zover (if
any) in the critical aresas. Convergent-mode oblique photos for
sterec study willl e obtained from several directions also. The
specific mode and amount of photowzravny to be obtained will dep-
end on the findings made during the initial studies.

Initial studies will include some field work. This will bhe
undertaken to confirm or deny suspected features which may be
discovered.

SLAR (S1ide-Lookineg-RBADAR) and IR Imarery may reveal features
wnich are masked from surface observation and detection. We will
cneck with the U. S. Army TOPOCOM zroup at Fort Belvoir to see if
any such lmagery is avallable. This will be done during our initial
studies. Any findings which are made will be used to augument ‘those
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Special aerial photograohy will be oonalned in co-~

. operation with Air Photoa;raohioso Inc S1lver Spring, Maryland. .i_,
\atural color and color-infrared ohotovranhy will be _ gg
outained This photography will be studied in detail, correlatins i

‘it with other available forms of imagery. Further field‘work-will ‘
be undertaken, as’ warranted. : : : : .

 Our final report will consist of text deocription illustrated 3
Dy mups and photoaraohs as- aoproprlate ‘ S

We have been advised that ortnopnotoo nave been ovonaﬁcu ‘of

. much of the area. If such coveraxs exists of the critical area, Y

it will be used as a 'plotting base' on which to maten findings L
; mude using other fforms of 1mqmery o o _ o ST ”,gh
_ We propose to devote a total of thirty (}O) man-days con- . ?éf
sulting. services to this project; twenty (°O) at $100 pexr day by %

- Carl H. 'otrandberp. and ten (10) days at olOO per day by Dr daba“. g

ohevoky.“ A , R _ | . o

) Expenses which are forseen total 31, 525;00. This figure 1n- : ;{
cludes two round-trips (by air) from San Francisco to Washinzxton, . .-
D. C., rental of a car for 10 days, per diem for 10 days, cost of. ?1[

“aircraft and pilot for the special pnoto mlsslon, and the cost of E
film .and processing B _ . W

' i

Total costs for t?e project prooosed are $4,525. 00 i

Baring acts;of God\ severs weatner nroolem° ﬁncludiﬂg e

- floods, and other problems. beyond control of the Institute, 15

" we propose to complete our. servey within 30 days of receipt: ﬁh

of a cont act L , . . _ TR -

Sincerely yours, 3

T _ N

.//7//5:// =

Carl H. Strandberg, Presidepgty” RN

Environmental Protection Ingtitute ¥
2114 0live Avenue :
Fremont, Ca. 94538 R

TR
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Division of Archeology
11 Feb Tk

Capt. Carl H. Strandberg
2114k Olive Avenue
Fremont, Califofnia 94538

Dear Capt. Strandberg:

The Department of Natural Resocurces is embarking on a program of research
and reconstruction at Fort Frederick in Washington County, Meryland. Construc-
tion of the stone fort hegan in 1756, was converted for use as a prison during
the Revolution, and was then abandoned. The interior and some exterior areas
were subjected to extensive striping operations during the 1930's by the CCC
under untrained and unskilled supervision, but the measger historical record for
the fort from the ldth centuny suggests that there were encillary areas of
activity nearby, incluvding = civilian settlement and a cemetery.

Garry Stone of the 8t., Mary's City Commiséion informs me that you are prepared
4“0 arrange for serial photography and to make photointerpretations of historical/
archeological sites. We would appreciate a cost estimate Tor a study of the I:
immediate fort aree (ca. 500 ft. radius), and enother estimate for a larger area
(ca. 3/4 mi., dismeter), as shown on the enclosed copy of the Big Pool T7.5'
quadrangle. At the present time, most of the area within the state park is in
lawn and grassland, although there are areas of tiuber. Most of the area west
of the park is under cultivation. If there is additional iunformation that you
require incorder to make a cost estimate, please let me know. We understand that
you may use more than one type of film, including color and color infrared.

I am already familiar with your work on the Potomac fishtraps, but I would
appreciate a professional vita and any other information that you care to send.

Sincerely,

Tyler Bastian
State Archeologist

TB/nab
encs.
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2114 Olive Avenue
Fremont, Ca. 94538
Mr. Tyler Bastian o 18 February 1974
State Archaeologist
Maryland Geological Survey
Latrobe Hall
The Johns-Hopkins University
Baltimore, Maryland 21218

Dear Mr. Bastian:
_Thank you very much for your letter dated 11 February, 1974 .

Your project sounds fascinating, énd I will be glad to undertake
work on it immediately.

I ﬁfdpoée to obtain the existing USDA and/or USGS aerial photo-
graphy as an initial step, and study it while reviewing what literature
you have about Fort Frederick.

I will have to subcontract for some color infrared vertical aerial
photography of the area. The time of year is very important here. Best
result can be obtained in archaeological analyses when the new grass is
Just coming up, before the trees get their full leaf follage. My exper-
ience has convinced me that best results can be gotten in Maryalnd in
April.

I will have to spend about a week back there. In this phase of op-
erations, I will take more aerial photography, some of this being oblique
multiband stereo coverage. This is a special type developed by me in my
work for the National Park Services.

I will undertake the entire project for $2,500.00, plus the cost of
the subcontract work. This should not cost much. There is (or was) an
excellent firm in Silver Spring withwom I have worked in the past. I
estimate that the subcontract work should cost no more than $200.00.

If T can get started by 1 Mgrch} I should be able to complete field
work and submit my report to you, with maps and photographs, by 30 June.

I am looking forward to hearing from you.

Sincgrely yours,

‘Carl H. Strandberg

Encl: Professional Resume




Division of Archeology
Robert Bushnell 22 Feb Th

Tyler Bastian
aerial photographic study of Fort Frederick

proposal by Strandberg for aerial photographic study of Fort Frederick

I realize that we do not have the funds to hire Strandberg at his price,
but it may be possible to use his services in the future. In the meantime, I
am checking further on his ability @o do the kind of job we need done, and I am
also attempting to locate someone else who will guote us a price. I have written
to Glenn Little, but I have not heard from him and I understand that he is out of
srbhbeology. Please give me & call if you want to discuss Standberg's proposal.

TB/nadb
encs.




Division of Archeology
22 Feb Th

Capt, Cerl Strandberg (Ret.)
2114 Olive Avenue
Fremont, California 94538

Dear Capt. Strandberg:

Thank you for the proposal for photoarcheological study of Fort Frederick
in Maryland. Can you provide us with the names of specific archeological projects
or literature citations to archeological projects on which you have worked apart
from the Potomac Fishtraps? I have a copy of Itek's August 1965 report on
Archeological Photointerpretation of Missouri Valley sites, although the author-
ship does not seem to be indicated.

Sincerely,

Tyler Bastian
State Archeologist

T8/nab

blind cec: Robert Bushnell
encs.




Mr. Tyler Bastian
State Archaeologist
Maryland Geological Survey

Latrobe Hall 2114 0live Avenue
The Johns-Hopkins University Fremont, Ca.94538
Baltimore, Maryland 21218 3 March 1974

Dear Mr. Bastian:
Thank you for your letter dated 22 February 1974.

A copy of my publication list is enclosed. Items number 19,
31, 52,53,59,65,68, 71 and 73 are archaeological reports. All of
them stem from projects which I have conducted or in which I have
played an active role. Three of these deal with fishtraps in the
Potomac (#31,#65, #68). The area covered by #31 is downstream from
the area covered by numbers 65 and 68, These latter two cover the
same area of the river, but are illustrated differently. The maps used
in #68 are reduced-scale USGS 73-minute Quads.

In the period following publication of #65, I worked with the
Maryland Archaeological Society section in that area, to extend the
field work which was initiated by the findings reported in #65. The -
Indian village which was found on George Mason Island was identified {
as Conoy, which was the Indian capitel visied by the Governor-General

of Virginia in 1713. | JfZos
In addition to these findings, I found three villages along -~ .
Seneca Creek in Montgomery County. Aot goode | oo oofa 2

Do you have a copy of my third book, the Aerial Discovery Manual
(item #54 on my publication 1list)? The three villages mentioned.above
are on the Windolph farm, in the area illustrated in Figure 13.3. There
are several fishtraps and v}llages in the area covered by Figures 4.7,
4.8, 4.9, 4,10 and 4.11*@edrge Mason Island is the upper island in
the Potomac in Figures 4.10 and 4.11. Conoy is in the area just off the
edge of the photographs. o Heatinh Sebond, ot o -

vealan

VeSS o .
/! a e ,:11"

Regarding the authorship of the Itek report (full title, “Archaeol-
ogical Photointerpretation")(See item #52for further reference data) I
conducted the field work and planned the photo mission, and did much of
the photointerpretation - but did not write the report. This was a group
effort.

C &

I agree in general with the conclusions. My only disagreement is
with the stated value of oblique photographs, mentioned in paragraph
8.10 (on page 51). I think that they can be very valuable when taken
so that one can study them using convergent oblique stereo, as I do.

I hope that these references and data will be of interest and value

Carl H. ":n--er

g
Captain USMC (Ret.)







Division of Archeology
27 Mar Th

Capt. Carl H. Strandberg (Ret.)
211k Olive Amenue
Premont, California 94538

a

Dear Capt. Strandberg:

Re are pleased that you are able to undertake the photoasrcheological study
of Fort Frederick. Copies of the 7.5' quedrangles showing the study amea are
enclosed. I have penciled in the green overprint from the originals.

We are also sending you coples of the principal historical statements and
teo of the primary sources concerning the Fort, Three photographs are also
enclosed (our copy negatives, nos. 482 & LBLA, add a postcard). I have two ,V?'T&T
additional photos from the 1930's which I will send after I have prints made. \;’Agm—7%
Bushnell is sending you some recent aerial photos. Also, I have an 18" by 20"
print of the Nov 1937 USDA photo (AHB 43 33; although the frame above to the
north would include more of the area of concern). As you indicated that you
would abPain the USDA/USGS photography, I will not send our 1937 photo unless
you request it.

The contract for your signature will be sent from Annapolis to you this week.
If there are questions about the contract or other matters which we can help you

with, please do not hesitate,to contac¢t Robert Bushnell in Capital Programs or
myself.

Sincerely,

- Tyler Bestian
State Archeologist

TB/nab
encs.

c<C &UML




Mr. Andrew Martin 2114 0Olive Avenue

Photo Science Inc. - Fremont, California 94538
Gailthersburg Air Park ‘ :
Gaithersburg, Maryland 20760 _ 21 April 1974

Dear Mr. Martin:

This letter. constitutes a PURCHASE ORDER for aerial photo-'
graphy of a portion of the Fart Frederic¢k State Park, near Cumber-
land, in Washington County, Maryland.

This Purchase Order is issued as a Sub-contract to Maryland
Department of Natural Resources Contract dated 3 April 1974, issued
to me in response to my letter proposal to the Department of Natural
Resources, State Archaeologlst, number 021874, dated 18 February 1974,

PHOTOGRAPHIC ‘SPECIFICATION

Original Film:"

Vertical color infrared aerial photography, scale 1/3,000, format
9"X9", is required, of the area shown on ENCLOSURE #1 (Section of BIG POOL

and adjoining USGS 74-Min. Quadrangle), following the. flight lines which
have been drawn. : - . -

Flight lines have been drawn to optimize coverage for archacological
purpaoses, providing RF Scale 1/3,000 photographs, 60% overlap (40% Ground
Gained Forward. Photographs in ad joining parallel flight lines to over-
lap (side lap) 30%. :

Dimensions specified above should permit complete coverage éxpending

thirty (30) exposures (six (6) photographs in each of five (5) parallel
flight lines). . ' .

Fastman Kodak Type 2443 Aerial Color Infrared Film will be used.
FILTERS o

- A Wratten 16 or equivalent filter will be used. An appropriate set
of correction filters, determined by the sensitometric characteristics
of the specific Lot of film used will be employed to maximize hue and sat-
uration response of the film, employing standard E-4 processing.

Daté on the filter packet used will be provided when the film is del-
ivered. : ,

BLACK AND WHITE CONTACT PRINTS PRFPARED FROM COLOR INFRARED ORIGINAL
PHOTOGRAPHY ' »

The original color infrared film will be contact printed on a black
and white duplicating film Dupont 228 R (or equivalent?; :




PAGE TWO OF TWO

The "Duplicate" negatives which are'produced willl be contact
printed on a standard grade (Fastman F-2 or equivalent) photographic

paper to produce two (2) sets of reflection prints.

DELIVERABLE ITEMS

1. Original Color Infrared aerial photography.

2. "Duplicate" Black and White negative prepared using the
"color-blind" type of duplicating film specifled, prepared from Item #1.

‘ ';. Two (2) sets of contact prints, prepared by contact printing
Item #2. :

COST AND PRICE

As agreed in our telephone conversation on 17 April 1974, I
agree to pay the sum- of four hundred and elghty five dollars and
no cents ($485.00) on receipt and acceptance of Deliverable Items
1, 2, and 3. , : '

Payment of thls sum at the time specified is contingent on re-
ceipt of Progress Payment #1 from the Maryland Department of Natural
Resources. : _ . :

Very Truly Yours,

s

Carl H. Strandberg
Captain USMC (Ret.)
Consultant
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 AGREEMENT S

THIS GONTRACT, execuTen on THe J24L DAY OF

BY AND BETWEEN THE STATE OF MARYLAND, ACTING THRouGh THE DEPARTMENT

B - . : .
OF NATURAL RESOURLES, CAaPITAL PROGRAMS ADMINISTRATION, HEREINAFTEZR

REFERRED To Aas THE DEPARTMENT, CARL H. STRANDBERG

’iéézu__“) 192@&:

HEREINAFTER REFERRED TO AS CONSULTANT ‘ U
WITNESSETH THAT:

NOW, THEREFORE, FOR AND .IN CONSIDERATION OF THE MUTUAL *AGREE-

[MENTS AND COVENANTS AS HEREINAFTER SET FORTH, THE PARTIES HERETO

AGREE AS FOLLOWS:

ONSULTANT )
1. C AGREES TO PRO-

VIDE THE FOLLOWING SERVICE:

CoNDUCT AN AERIAL PHOTOARCHEOLOGICAL SURVEY AT FORT:

'FREDERICK STATE PARK.

THIS SURVEY WiLL

INCLUDE THE

IMMED!I! ATE

|AREA OF THE FORT AND AN AREA APPROXIMATELY ONE (1) MILE RADIUS
IFROM THE ForT. THE CONSULTANT WILL SUB-CONTRACT FOR COLOR

| INFRARED VERTICAL AERIAL PHOTOGRAPHY AND WILL ALSO UTILIZE
IOBLIQUE MULTIBAND STEREO COVERAGE. ALL PHOTOGRAPHIC AND
iRELATED MATERIALS WILL BECOME THE PROPERTY OF THE DEPARTMENT.

]

2.

COMPENSATION

70 CONSULTANT

ViiLL BE

;
B
i !
I

H
e
i
i
¢

N
I

fin THE AmounT ofF $3,000.00/

'SCRIBED WITHIN PARAGRAPH 1 HEREIM RECEITED ABOVE.

NoT ToO EXCEED, AS DETAILED IN ATTACHED PROPOSAL
FOR ALL LABOR AND MATERIJALS DE-

PavmeENT SHALL BE
ONE-THIRD (1/3) or $1,000.00 uPON COMPLETION OF AERIAL PHOTOGRAPHY
[AADE SUBSEQUENT TO APPROVAL BY THE STATE OF / AND BALANCE UPON ONE

HUNDRED PErRcCENT (100%) COMPLETION OF WORK,

WORK PRODUCT IN THE AMOUNT ofF $3,000.00 NTE » PAYABLE AT THE END

OF TH1s CONTRACT. THE PERIOD OF THE CONTRACT SHA:&/COMMENCE ON

ULV AS A
197 AND TERMINATE ON igmégg, 1974

ArriL 1,

.

t
1
L
|
i
!

r‘o MPENSATION SHALL IN NO EVENT EXCEED THE AMOUNT oF & 3,000.00

3. MARYLAND SHALL BECOME THE SOLE OWNER OF ALL MATERIALS

PLAC”O ON 1ITS PROPERTY.

§ li. MNon-DiscarmipArion 1n EwpLoyuent:  Civite Riguts AcT.
fﬂT 1S UNDERSTOOD THAT THE PROVISIons oF TitLe VI oF THE Sivit RiIGHT
QCT oF ICGh ARE HEREZSY [HCLUREDR 18 THIS ATRICWENT TO THE END THAT

I
1IN0 PERS
|

POR NATI

oN 1IN THE UNITED STATES SHALL, ON THE GRDUND OF RAGE, CSOGLOM,

ONAL ORIGHIN, DB EXTLUDED FROM FARTISHEPATION 8, BE BEMIES
EFITE OF, SR OTVAEAWISE SUBJECT YD DIEORIMINATION UNUSR jUg
wT. 11 s FURTHER UNDERSTOND THAT THE PEOVISIAONS o5 ARrio

P SUAIN

1
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[ . '

T
!
4 .
LOB, Sections 17 1o 20 (DiscrimINATION 15 EMPLOYMENT) OF THE An-
i . .
“MOTATED CoDE OF MARYLAND, 1957 EDITION, AND AS mAY BT AVENDED FROM
v AN T ‘

1z

HTIME TO TIME, ARE INCORPORATED BY REFERENCE AND ARE MADE A PART OF

il
i

THILS AGREEMENT.

5. . S81aT1E _oF MarvianD SAVED HARMLESS.. _ CONSULTANT

AGREES TO PROTECT, INDEMNIFY, AND SAVE HARMLESS THE

PERFORMANCE OF TH1S AGREEMENT. THIS RESPONSIBILITY IN NO WAY MAY
BE DEEMED A WAIVER OF ANY AND ALL IMMUNITIES THE DEPARTMENT may

HAVE.,

6. SUBLETTING OR ASSIGNING OF COMTRACTS. (CONSULTANT

1 SHALL NOT SUBLET, SELL, TRANSFER, ASSIGN OR
| .

OTHERWI SE DISPOSE OF THE CONTRACT OR CONTRACTS OR ANY PORTION
THEREOF, OR OF THEIR RIGHT, TI!TLE, OR INTEREST THEREIN, WITHOUT

WRITTEN CONSENT OF THE DEPARTMENT.

T. WaARRANTY. CONSULTANT WARRANTS

THAT AT THE TIiIME OF DELIVERY fHE”END ITEMS HEREIN WILL BE FREE FROM
| .

. :
DEFECTS IN MATERIAL AND WORKMANSHIP. CONSULTANT

i
t

i

fURTHER WARRANTS THAT IT SHALL PROVIDE SKILLED PERSONNEL AS MAY BE .
‘REQUIRED TO CARRY ON THE ®ORK IN AN EFFICIENT AND EXPEDITIOUS

)

tMANNER AT ALL TIMES.
i .

t

i_ 8. ENTIRE AGREEMENT/GOVERNING LAW. THIS AGREEMENT CONSTI-

I&UTES THE ENTIRE UNDERSTANDING BETWEEN THE PARTIES HERETO AND MAY
e .

{BE MODIFIED ONLY IN WRITING, SIGNED BY AUTHORIZED REPRESENTATIVES
br BOTH PARTIES., THIS AGREEMENT SHALL BE INTERPRETED UNDER AND
i

90VERNED BY THE LAwWS OF THE STATE orF MARYLAND.

9. ErfrFective DaTE oF ConNTRAGT. |T 1S UNDERSTOOD AND AGREED

|
?Y THE PARTIES HERETO THAT TH1S CONTRACT SHALL NOT BECOME EFFECTIVE

“
'OR ENFORCEADLE UNTIL T 18 APPROVED By vHe DEPARTMENT.




IN WITNESS WHEREQF, THE STATE oF ManYuLAnD, DEPARTMENT OF

i NATURAL REsources, CariTtAL ProcRAMS ADMINISTRATION, AMD

J

CARL H. STRANDBERG : HAVE EXECUTED THIS AGCREEMENT AS CF

{!THE DATE FIRST ABOVE WRITTEN.

' .

STATE OF MARYLAND

2.7' | BY 7//,/7

v

DA E) - HgM%é C. ANDREWS .‘\¥\

ADMINISTRATIVE OFFICER

?M’&M /974 - v LI // //

71

DATE ) “1CARL H. STRANDBERG.

——y
iAPPROVED AS TO FORM AND LEGAL SUFFICIENCY THIS /fQAWKDAY OF

(el , 197,‘/
7

(kél1Ll k‘ &2531/(

ISPEC! AL
t

ASS1STANT ATTORNEY GENERQAL




CONCERNED ABOUT WATER POLLUTION?

The United States has more than 3,000, 000
miles of flowing streams and thousands of
lakes - and proper surveillance, vital if
water pollution is to be conquered, demands
that aerospace remote sensor technology

be used,

PHOTOHYDROLOGICAL - PHOTOARCHAEOLOGICAL - PHOTOGEOLOGICAL
CONSULTING SERVICES

Carl H. Strandberg Author of AERIAL DISCOVERY MANUAL
(Captain, USMC (Ret.)) John Wiley and Sons, 1967

2114 Olive Avenue

Fremont, California 94538

Yjs— &5 ¢ -2 87/

BACKGROUND

Active in intelligence, reconnaissance, and surveillance operations since 1943,
Active in water pollution surveillance operations using aerial and aerospace
technology since 1954. Initiator of, or participant in, more than 50 water pollution
investigations and/or site inspections. Author of more than 50 papers, reports and
articles, three books (Aerial Discovery Manual, first and second editions, 35 mm
Aerial Photography for Measurement Analysis Presentation, first part of Manual
of Color Aerial Photography, American Society of Photogrammetry, 1968, apter
on Water Pollution, 4th Edition, Conservation of Natural Resources, John Wiley
and Sons, 1970 (Senior Author, Dr. Guy-Harold Smith). Invited witness before
congressional committee on water pollution problems. Established contacts with
every state and Federal water pollution control group. Director, Alameda County
Water District (public office).

Born: Minneapolis, Minnesota 26 November 1925. Military Service: U. S.
Marine Corps from September 13, 1943, Photointerpretation Officer, G2, lst
Marine Division, Korea. Secretary, Marine Corps Development Center., Top
Secret Control Officer.

Education: BA George Washington University. Graduate training in Geology and
Personnel Administration.

Memberships: American Society of Photogrammetry, California Water Pollution
Control Association, American Association for the Advancement of Science,

International Remote Sensing Institute, Environmental Sciences Institute.

F'ee and time schedule on request.
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STRANDBERG, CARL HILDRBETH DB: 26 Nov 1925

PUBLICATIONS:

Tactical Denigyment of the 8the U. 5. Army Reserve, Okinawa, 1945
Published as a monograph: at-the U, S, Marine Corps Basic School,
Lith Basic Class, Sept. 1947-lay 1948

Aellal Photography from Lisht Observation Aircraft

Aerial Photographic Interpretation Section, G2, 1st Marine Div. FMF
(in Korea) Prepared by Captain Carl H. btrandberg USMC, Officer in
Charge. Procedures incorported into StandingOperating Procedures. 1953

Aerial Surveys in Support of Fish Stocking Operations Marine ‘

CorEs Schools, Quantico, Va. In support of base conservation program.
195 '
Aerial Surveys in Support of Duck Blind Location Plan

Marine Corps Schools, Quantico, Va. 1954

Tactical Atomic Weapon Site Selection Criteria Marine Corps Dev-
elopment Center, Marine Corps Schools, Quantico, Va. 1955

+

Manazement of Photointervretation Projects Report to Marine Corps
Development Center of operations of 1st Marine Divisdon in col-

. lection and correlation of intelligence data from aerial photos.

1955

Tactical Photointerpretation Doctrine Plant for improvement of
photointerpretation operations in the Marine Corps. MCDC, 1955

Alternative Sources of Water for Marine Corps Schools, Quantico,

. Virginia., Cooperatlive study with Army Corps of Englneers~ s forced

by drought in 1955. First paper in which author recommended use of

. aerial photographic interpretation for evaluation of surface wabker

quality.

Practical Pistol Training for Marines July 1955, MCDC. Study init-
lated by applicant in cooperation with FBI for combat training of
Marine Corps personnel., Received Letter of Commendation from Com-

mandant of the Marine Corps.

10. Hawkins Prone (shooting position for snlping) MCDC 1955.

11.

Ground Forces Aerial Photography Marine Corps Gazette, May, 1956.
Based on systems developed in 1st Marine Div, FMF in Korea.

12, The Marines Have Landed Naval Aviation News, May, 1956, Written to

13.

14

15.
16,

show planning for operations circa 1975

Berdan's Sharpshooters Marine Corps Gazette, Aug. 1956. .

. Problem: Crossing the River Marine Corps Gazette, July 1957,
Article showing how photointerpretation technlques can be used
to select stream crossing sites.

lMilitary Maps SIMPLIFIED Marine Corps Gazette July 1959.

Pencil Practice (Simplified training method devised by author
following lcad of Warrant Officer fricd) IFirst published at NCDC

in 1955, Republished in Marine Corps Gazette Feb., 1960

) ST U
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STRANDBERG, CARL HILDRETH

17.

18.

X 19.

20.

21,

22,

23.
2k,
25.

26.
27.
28,

29.

30.

X 31.

32.
33.

3.

‘Philippine Marines Marine Corps Gazette. January 1962.

DB:26 Nov 1925 .

PUBLICATIONS

Hawkins Prone Marine Corps Gazette, Apfil.'1960. Extension of
work initiated at MCDC (see item #10), _

A Better Way: FOR AIR-CROUND COORDINATION Marine Corps Gazette,
July, 1900 ‘

Viking Age Landing Sites Along the Bass River Published privately’
by General Research and Development Company, Inc. to report on in-
vestigation conducted by applicant in October, 1960 following up

on studies and findings made by Mr. Frederick Pohl on Cape Cod,

Mass.,

Integrated Aerial Sensor System for Monitoring the Dispersion
and Diffusion of Heated Coolant Water Preliminary paper published
under PHS Research Grant WP-181 by Principal Investigator (Carl
H. ©trandberg).

Aeridl Survey of Acid Waste Dumping in the New York Bight Region II.'

DWS&PC PHS - Survey conducted under a purchase order in 1961,

Pollution Source Survey: BALTIMORE HARBOR, MARYLAND Conducted by
Gegeral Research and Development as part of a pre-proposal effort.
1961

First Proesress Report PHS Research Grant WP-181 - Aerial Methods

for Montitoring the Dispersion and Diffuslion of Heated Coolant Water.

October, 1961

Problem: Selecting a Bivouac Area Marine Corps Gazette Jan 1961,

Roval Marinés Marine Corps Gazette, October 1961, Reseived letter
from Queen about article.

Netherlands Marines .November 1961 Marine Corps Gazette,

Multibénd Aerial Phetogrgphy for Water Pollution'Detection and
Analysls Preliminary paper for DWS&PC USPHS prepared under WpP-181
describing use of stereo camera with different filters over each
lens.

The Raid Marine Corps Gazette February 1962

Analysis of Thermal Pollution from the Air Presented at the 17th
Industrial Wastes Conference, 3_May, 1962, Purdue, University.

Ancient Tndian Pish Traps in the Potomac River Photogrammetric
Engineering July 1962

Second Propress Beport DWS&PC Research Grant WP-181 August 1962

1,2,3,4,and Final Propgress Reports FWPCA Demonstration Grant
WPD-20. I"inal Report submitted in December 1067,

herial lMethods for Water Pollution Surveillance Presentatio? 63
Requested by House Committee on ?overnment Operations June 96J.
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’ifjs.s. mm Aerial Photo ranh for Measurement—Anal sis-Presentation 3_
o irst Edition 19 3 Prepared under USPHS Demonstration Grant
_ o '»WPD 20-1" ”‘“ S T e

36°

- 39.

 ho.

"-WUl,j
2.

s,

Lé.

Cup.

48,
-~ FWPCA prepared under Contract 14-12-68. Report dated 30June 1967.

. WPD-20-51
37

.Can We Dig In? Marine Corps Gazette. June, 1963
38,

-Aerial Reconnaissance - The New Look Manuscript for the Marine
‘Corps Gazette. November, 196& : , .

o aration of a classified. proposal Spring, 1965
Aqu.‘
- .of the American Society of Photogrammetry, Washington, D.C. March 1965

-Water ualit; Anal sis Photogrammetric Engineering, March 1966
zmodified version of #h#) f

' Color Aerial Photoj ra h (Unique Intelligence Collection Value)
.(Classifiedi 1933

-Color Aerial Photography for Water Supply and Pollution Control).

R 3 .
. In this report, mosalcs were prepared of a 622 square mile area

_~ other mine openings) from which acid drainage flowed located. These
. pollution sources were encoded in the- USPHS Storet System com-
‘puter memory file ‘ — :

PUBLICATIONS

or Measurement-Anal sis-Presentation ' _
. Prepared under USPHS Demonstration Grant -

Second Edition 19

Water Resources Recreation Needs Water Pollution Control and
Abatement (Part 1B-National Survey) Hearings before a Subcommittee .
of the Committee on Government Operations, 88th Congress, First
Session, pages 1771-1775" (Companion presentation to #34 this list).

Potomac River Fish Kill Aerial Survey ‘a Report to the USPHS pre-
pared under USPHS Demonstration Grant WPD- 20 1 July, 963

Ana_ysis of Thermal Pollution From the Air Photogrammetric Eng-
ineering,‘July, 1963 . ] _ .

An Aerial Water Quality Reconnaissance System Photogrammetric Eng-
ineering, January, 196E ’ .

Extremelz Small Scale Aerial Photographv Report covering use of
"35mm vertical aerial Ehtography taken with a 21mm lens from 31,000

feet (scale about 1/446,000) conducted for Itek Corporation in prep-

Water Quality,Analysis Presentaﬁon during the 1965 Annual Meetings

Analyses Report for FWPCA prepared under Demonstration Grant WPD-
20-81 March 1967

Acid Mine Drainage Reconnaissance Service Program Report to the

in Pennsylvania and West Virginia. The area had been studied in
stereo, and 242 previously unreported mine shafts and tunnels (and

-3




: STRANDBnRG CARL HILDRETH :-»,.,‘};“_ DB 26 November 1925

o 49, Remote Sensing of Water Pollution - University of Michigan
51,

55,

56.

57,

o 58;i
XS,

- search conducted for the Minnesota Historical Society - November, 1968

- 60;»TManual of Color Aerial Photography (Chapter one) - American Society
: ->-sof Photogrammetry - 1968 - _ o R . . :

61.

63,

’Toxic Soil Photoanalvsis Investigation - Report to the FWPCA
-’prepared under Purchase Order 67-2- 108 1 December 1967

| 7 24! /é 3<’
. PUBLICATIONS‘

Geography Summer School. 1967

Casco Bay Aguatic Vegetation Survey - Report to Marine Colloids
Corporation, July 1967. _ ) . A

Photoarchaeology Photogrammetric Engineering, October,’ 196?

-~ 27 August’ 1965 prepared for the National Park Service under E
- contract No. NPS-WASO-II- 65/1 (Neg) . : _ ’

X53.
ﬁAerial Discove‘y Manual John Wiley and Sons, Inc. 1967 2&9 pages

-Aerial Techniques for Water Pollution Analyses Remote Sensing

',Cartwright Aerial Surveys, Sacramento, California

uAerial Methods for Water Pollution Analyses - Geography Summer o
~.School. McGill University, Stanstead College. Stanstead PQ 1968

Aerial Suvey of Pin_y Point 011 Spill - Report of survey conducted for

-Aerial Photography~- Part 3 - Volume 10, Photographic Applications
_in Science, Technology and Medicine - Spring - 1969

Abbreviated version of Technical Report ITEK 65-8458 dated

Archaeolo ical Anal sis Usin Color Aerial Photography :
ASP-ACSM 195? Convention Paper Number 199 R

Short Course for College Teachers of the Natural Sciences
University of’ Michigan,,1968 ' _ .

Remote . Sensing of Water Quality 1968 Symposium on Remote Sensing

Citizens Council for a. Clean Potomac-- October, 1968

The Search for Fort L'Huillier - Report of photointerpretation

(Fort L'Huiller was the first French fort constructed in the’ Upper
Mississippi River Basin. The fort was. built -in June, 1700) .

Aerial Photography - Part 1 - Volume 8 Photographicprplications
in Science, Technology and Medicine Fall - 19 '

Aerial Photography - Part 2 - Volume 9. Photographic Applications
in Science, Technology and Medicine Winter'- 1968.

Water Pollution - Program conducted during the Geography Summer
Bchool, McGIlX University, Stanstead College, Stanstead, PQ - 1969
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X 65.

A66.'

67,

69.

©o70.

»5(-71.

X?B.'lSeptember 12, 12}2 - A report covering a key period in Pennsylvania
.~ History for one of the descendants of the key man in the history.
'On the date used as the title for this paper, the "walk" on which

using photointerpretation techniques

PUBLICATIONS

Photoarchaeological Analysis of Potomsce River Fishtraps

Aferican Antiquity - July,1969

Water Pollution - Chapter in Conservation of Natural Resources,

" Lth Edition, John Wiley and Sons. Inc. Dr. Guy Harold Smith, E4d.

1970.

'.Water uality 4in Lake Memphremagog - Prepared for the McGill Univ.

)Qéé.‘

’-Anaiysis of Ancient Fisht 'aps - Photogrammetric-Engineering..

Summer School in Geography. July, 1968.

August, 1970

Environmental Technologv - Training Syllabus published by Ohlone

College for Course No.,BN T 1A-51 and 1A-01 - September, 1970

Water'Pollution"Milieu7Information Services, Inc. 1972, 150 pages.

bThe "Pig War" Photogrammetric Engineering. November, 1972
. This paper reports on work conducted for the National Park Service

in the Development of San Juan Island National Historical Park, in

:Puget ‘Sound.

Stereomultiband Analysis - A report for the National Aeronautics

and Space Administration, Ames Research Center, December, 1969."

the "Walking Treaty" was based was made. The study objectives were
to locate the graveyard in which the sponsor's ancestor is buried -




Mr. Tyler Bastian

State Archaeologist

Maryland Geological Survey

Latrobe Hall - The Johns-Hopkins University : 23 April 1974
Baltimore, Maryland 21218

Dear Mr. Bastian:
The Fort Frederick project gets more fascinating as time goes on!!

The literature you forwardéd arrived and is being studied in de-
talil.

A Letter of Intent was sent to Photo Science requesting a price
for the photography which is needed. They responded with a price for
the photography. The price was higher than I had expected - $485.00--
but within the sum afforded by the Contract.

A copy of my Purchase Order 042274 for the photography is enclosed.

In reading the literature you sent me it was noted that “Captailn
Alexander Beall" was one of the officers of the Maryland Militia: who . -
was active in building Fort Frederick.

I presume that this was an ancestor of Senator J. Glenn Beall,Jr.
and sent him a letter advising him of the work I am doing, and asking.
if he had any comments or historical records that might be relevant.

Senator Mathias was contacted also. He has a great interest in
the history of that region. ’

Senator Mathias advised that he had introduced legislation to ex-

tend the C&0 Canal National Historical Park from North Branch to Cum-
berland.

I have been in contact with the Director, National Capital Parks
since 1972 to conduct a photoarchaeological survey of the area con-
cerned, and suggest that it might be possible to conduect this survey
as an addition to the current contract. The Federal funding has been
held up pending passage of Sendtor Mathias! bill. This is currently in
Interior, and I suggested to Senator Mathias that time and money could be
saved if the two projects could be undertaken while I was back on the

Fast Coast, rather than having to add travel time and expense to the
second job. : '

I think that it might be possible to arrange for Federal reim-
bursement. < ‘

A co§y of my proposal (issued by the Environmental Protection

Institute) number 010172 (with a copy of a map of the region) is en-
closed. ‘ .




The cost of the aerial photography has gone up, as have costs
related to field checking (use of a magnetometer, etc.). The saving
in travel costs offsets this, however, so that I can conduct the pro-
gram planned- back. in 1972 for the same price - provided that the task
is undertaken at the time I am back %h the area.

" The only modification from the procedures outlined in the en-
‘closed Proposal Number 101072 is that I would sub-contract with Photo
Scilence for color infrared aerial photography of the area. Mr Martin
advised that this would cost $1100.00. This sum would be included in-
the $1,525.00 expense budget estimated in the original proposal.

I would like to conduct a comprehensive survey of the fishtraps
someday, too. At least six of the structures in the Potomac are nav-
igation weéirs which were emplaced by George Washington, I've been bold.

One of these six is just downstream from the Rt. 15 bridge near Freder-
ick. : o .

My initial photo search at NASA was most enlightening. I found

that four complete sets of coverage exist of the entire State of Mary-
land.

I was advised that this photography is at NAS Moffett Field, out
here in California. I will check it, and if it appears to be valuable
for this project, will see if coples can be obtalned. It is all very
small scale (RF 1/130,000), obtained from a U-2 at 65,000.

I am looking forward to hearing from you.

Sincerely yours,

Wi

Carl H. Strandberg
2114 0Olive Avenue
Fremont, Ca. 94538




Division of Archeology
8 May Th

Capt. Carl H. Strandberg
211k Olive Avenue
Fremont, California 94538

Dear Capt. Strandberg:
We are pleased to learn of your progress on the Fort Frederick $roject.

Has the photography been flown by Photo Science? It is not clear from your
letter or your purchase order sent to Photo Science when the work was to be done.
I am concerned that it be done at the optimum time as determined by you.

It certainly would make sense to combine the C & O Canal project with the
Fort Frederick study, bus I ean not suggest how they could be ccordinated. Un~-
fortunately, I have no 1‘;1-011 with lNational Capital Parks. Since funds are
apparently unavailable for the C & O Canal study, it may be months or years
before the photography can be authorized. You mention the possibility of Federal
reimbursement by which I assume that you are suggesting that the State of Maryland
undertake the C & O Canal study. I don't know if this could be arranged, but by
copy of this letter I am asking James Mallow, State Haturalist with the Maryland
Park Service, to consider the matter.

In any event, we do not want to delay the Fort Frederick project while
waiting for the C & O Canal prglect to materialize.

I am pleased to learn of your continuing interest in the Potomac fishtraps.
Have you made any comparisons with fishtraps in other areas, such as those
reported from Jowa?! What is your source of information concerning George
Washington's involvement? I am alsco puzszled by Hobbs personal communication to
you concerning Washington's knowledge of fishy@eds in the Potomac prior to 1985,
cited in your 1969 American Antiquity article. What is Hobbs' source on thist
The only fishtrap I have exaumined at close range is one on the south side of
leaters (Sonoy) Island which is possibly the one near the Rte. 15 bridge which
you mention in your letter. I was impressed by the hughk size of many of the boulders
comprising the structure. Is it possible that some of the "fishtraps" could be
of natural origin?

P




I am not aware of any aserial photography for the Fort Frederick are of which
you are not already aware. Our Westernport office has NASA Skylab 1:30,000
coverage of #ar western Maryland which includes the upper end of the C & O Canal,
but the flight did not include Fort Frederick.

Please let me know if I can be of some assistance from this end. During
June I will be running the University of Maryland field schdql in archeoclogy
near Annapolis, but it should be possible for me to meet with you When you are

in Maryland.
Sincerely,
Tyler Bastian
State Archeologist
TB/nab

ce: R. Bushnell
J. Mallow




Mr. Tyler Bastian

State Archaeologist

Maryland Geological Survey

Latrobe Hall - The Johns-Hopkins University

Baltimore, Maryland 21218 9 May 1974

Dear Sir:

An initial examination of the photographs which you sent me,
and a review of the literature indicates that use of a metal det-
ector might be helpful when I conduct the field work.

Do you have a metal detector which I could use?

If you do not have one, and are interested, I could get one
out here and bring it back with me. If you would like literature
on them, I will be glad to send 1it.

Mr. Martin of Photo Science hasn't contacted me advising whether
the Color Infrared photography ordered in my Purchase Order dated 21
April has been obtained yet.

As soon as the photography is received and accepted, I will advise-
you.

The agreed-on partial payment has not been received yet, and I
hope that 1t has not been lost enroute.

I am looking forward to hearing from you.

Sincgrely yours,

Carl H. Strandberg
2114 0l1live Avenue
Fremont, Ca. 94538
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Division of Archeology
Robert Bushnell 16 May Th

Tyler Bastian
Contract and map.

Since I seem to be Strandberg's contact man, I'd better have a copy of his
contract. Can you send me one?

I recently noted the map with 5' contours in the pocket §# back of the
liovember 1970 master development plan for Fort Frederick State Park. Can you
obtain 3 copies of the contour base of that map (i.e., without the planned
improvements)? Please send one to Strandberg and two to me. The original is
probably in several sections; we need only those which cover a mile rediiis of/
the fort.




Division of Archeology
16 May Th

Capt. Carl H. Strandbfrg
2114 Olive Avenue
Fremont, California 945338

Dear Capt. Strandberg:

We have contacted Andrew Martin of Photo Science, Inc., and learned that
the Fort frederick pictures were flown about two weeks ago under optimun
conditions and that the results are satisfactory. Dr. Rabchevsky is involved
with the work. A delay in forvarding #Ws materials to you has'been caused by
some problem in meeting your specifications for paper. Mr. Martin was to have
called you yesterday.

I have not seen a copy of your contract, but Bushnell tells me that you
are to bill for one-third of the total when you receive the photos and have
found them satisfactory. If you will forward to Bushnell your bill in triplicate
along with copies of Photo Scimnces' packing or transmittal sheet, he will see
that payment is processed. The remainder of the agreed upon amount is to be
billed when the project is completed.

We do not have a metal detector and will not have any funds with which we
could conglder buying one until after 1 July. Perhaps it would be possible
for me to borroyone if you would give me socme idea of the kind you have in mind.

Sincerely,

Tyler Bastian
State Archeologist

TB/nab

cc: Robert Bushnell
Capital Programs
Department of Hathdal Resources
Tawes State Office Building
580 Taylor Avenue
Annapolis, Maryland 21401
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The Pig War

CARL H. STRANDBERG
2114 Olive Avenue
Fremont, Calif. 94538

An archaeological study applied color and color-IR
photos on San Juan Island in Puget Sound.

INTRODUCTION

LL HELL broke loose on the morning of
June 135, 1859; and when it did, it set
the stage very indirectly for one of the most
fascinating photoarchaeological projects I've
been involved in. The project is one which was
launched almost 112 -years after the fatal
shot was fired, but is a step forward in es-
tablishing the San Juan Island National
Historical Park, which I hope all readers will
be fortunate enough to visit some day.
Events on that spring morn in 1859 may
have been a prelude to the Civil War. If they
were, they were soon submerged in the thun-

General, U. S. Army (a position similar to
the current Chief of Staff, U. S. Army) and
Rear Admiral R. Lambert Baynes, Royal
Navy, thwarted the efforts of politically
selfish citizens of both the United States and
Canada. In so doing, they prevented our re-
spective nations from blundering into a world
war. Had it not been for these cool heads
and poor communications, a major conflict
could have erupted. Had either of these two
commanders slipped on the diplomatic tight-
rope in which they found themselves, poli-
cians on both sides of our now peaceful north-
ern frontier may have succeeded in starting a

ABSTRACT: A photointerpretation study sought land scars that might remain
after historical activities circa 1859 on San Juan Island in Puget Sound in
Washington State. The value of low-level, convergent obligue, stereo, natural-
color photos taken with a narrow-angle lens was reconfirmed. Also the value of a
correlation of features imaged on black-and-white vertical pholos with their
color stereo obliques was reconfirmed. The value of stereomultiband photos ob-
tatned using natural-color film where only a slight difference exists in the trans-
mission of the two filters appears to have significant poteniial, The value of
oblique hyperstereoscopy was also reconfirmed.

der of cannons which roared from Sumpter to
Gettysburg and beyond. Much of the tragic
story of the Pig War remains a mystery to
citizens of both the United States and her
adversary, England.’

Remote-sensing techniques employed in
this project' were -not of the hypersophis-
ticated black box variety. Time-tested and
proven methods were used and they proved
themselves, once again, to be very effective
and valuable.

More will be said later about the methods
which were employed. First let's take a look
at the history involved. It casts new insight
into the great history of our Nation, and
may provide guidance in the solution the
present, and God forbid, future wars.

Two cool-headed diplomats in uniform,
Major General Winfield Scott, Commanding

world war. All this is now history; the science
to which wise men turn to when they seek a
path toward wisdom in the resolution of cur-
rent challanges.

THE P16 WAR

1859 dawned at the_end of a sleepy
decade. Before the year ended, a war has
flashed and flared, one which could have
seared history with the death of either the
United States or England, or both. The war
is called the Pig War because the only
casualty was a pig. However, the history of
the one armed confrontation is laced with
international power politics. At stake was the
precise location of a section of the interna-
tional boundary between Canada and the
United States. This location decided owner-
ship of the 472 islands in Puget Sound and
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the vast wealth of a large part of the Pacific
Northwest.

Related to these events ran the challange
which clouded our history from Fort Sumter,
through Gettysburg and beyond to Appoma-
tox Courthouse. The story of the Pig War is
filled with some of the dash and daring of
great men' in history. Best known of these
men was Captain George E. Pickett, U. S.
Army, who, as Leutenant General Pickett,
CSA, directed the charge at Gettysburg
which bears his name less than four years
later—a charge which 1 consider a futile
tactical movement in which thousands of
young Americans were sacrificed needlessly.
Almost as well known as Pickett was Brig-
adier General William S. Harney U. S. Army,
after whom Harney Peak in South Dakota
is named. Harney was known in Texas, too.
Years earlier, he unilaterally declared war on
Mexico. This rash action, which included in-
vading Mexico with a force of Texas Vol-
unteers, almost ignited the Mexican War be-
fore its’ place in history.

The Pig War, in the eyes of some historians
reeks a stench of treason; or was it a pairiotic
conspiracy? Now, 112 years after the tragi-
comic events which led to the Pig War, a
U. S. National Historical Park is being es-
tablished on the baitlefield, creating a site
which all tourists to the Pacific Northwest
should see. Readers are urged to order a copy
of the fascinating book, -The Pig War, from
the Washington State Historical Society,
Tacoma, Washington, and explore this
fascinating period further, too.

Aerial Photographic Interpretation, Re-
mote Sensing, was used to locate the key fea-
tures marking critical events in the Pig War,
many of which will be featured in the Park
when it is completed.

BACKGROUND

To give readers a better idea of the events
which were confirmed using pictures taken
from the air more than a century later,
though, let us'return to history for a moment.

Desperate events marked the end of the
18th century. About the time that George
Washington assumed office as our first Presi-
dent, Spanish and British explorers sailed
north into Puget Sound. In the year 1792,
Captain George Vancouver, Royal  Navy,
met with the famed Spanish explorer Juan
Bodega y Quadra on the island we now call
Vancouver. The meeting was very formal and
official. The meeting extended from the arrest
of British fur poachers by Spanish officials, an
event known as the Nootka Sound Crisis.

When it was-over, British power was es-
tablished firmly in the area. Pressures from
the fledgling United States began to grow
after the Louisiana Purchase and these pres-
sures mounted following the voyage of Lewis
and Clark. The treaty of 1818 established the
boundary between Canada and the United
States as the 49th parallel from Lake of the
Woods west to the Continental Divide:

American settlers moved westward. The
British, through their trading monopoly, the
Hudson's Bay Company tried by persuasion
and direct pressure to confine American set-
tlement to the Willemette Valley and along
the tributaries of the Snake. By the 1840’s it
was clear that American expansionist pressure
could not be confined, and settlement was es-
tablished on some of the islands offshore in
Puget Sound. By the terms of the Treaty of
Oregon in 1846, lands north of the 49th
parallel remained British; those to the south
were ceded to the United States. They only
major exception was Vancouver Island. Al-
though partially south of the 49th parallel,
the entire island was granted to England.
This was done because the Hudson's Bay
Company had moved their headquarters,
Fort Vancouver, from the Columbia River
north to Victoria, on the southern tip of
Vancouver Island.

About this time (actually sometlme be-
tween 1843 and 1845), the Hudson's Bay
Company established the Puget Sound
Agricultural Farm, a large farm specializing
in raising sheep (for weaving the famed
Hudson’s Bay blankets) on San Juan Island
(Figure 1). This island is the first island east
of Vancouver Island. Several American
settlers had become well-established in the
islands, living as friends near their Canadian
neighbors. In good fellowship, all believed that
the exact location of the boundary would be
resolved with no problem (Figure 2). By the
terms of the Treaty of Oregon, the center of
the main channel between Vancouver Island
and the mainland was to be the boundary.
The language used was not precise, however,
and key officials on both sides of the issue
could not agree which channel, de Haro or
Rosario, was the main channel. The differ-
ence of just a few miles here dictated owner-
ship of most of the islands in Puget Sound!

The boundary problem was settled, finally,
by an International Agreement. The United
States and England agreed to let an Interna-
tional Tribunal headed by the Emperor of
Germany, Wilhelm I, resolve the thorny
problem of deciding whick was the main
channel. An early form of very acceptable

B
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F1G. 1. Many of the tragic events that led to the 1859 ““Shot Heard Round the World™ took place in
these buildings. Not much remains of the Hudson’s Bay Company Northern Agricultural Farm. Ranger
Marvin Sharpe of the San Juan Island National Historical Park staff is shown here as he points out key

features.

hydrological science was used. Noted pioneer
geographer/hydrographers Drs. Grimm, Kie-
pert, and Goldschmidt spent extensive time
studying surveys of water depth and the
ebb and flow volume in the various channels.
Their findings were forwarded to the Em-
peror, who decided in favor of the position
held by the United States (that de Haro
Channel was the main channel) (Figure 3).
The Emperor's decision was published on
October 21, 1872, and the Pig War was over.

In 1965 the National Park Service became
interested in the story of the Pig War. In
1966, President Johnson signed the bill which

(T T 1 1 O O

elevated the area to National Park status and
named the area San Juan Island National
Historical Park. In so doing, to quote the
final words in the book titled The Pig War,
“Thus, this tiny dot of earth on the beautiful
bay will always be a reminder that senseless
wars over insignificant causes do not need to
happen.”

In the spring of 1859, though, things almost
exploded. A farmer named Cutler cleared a
field and planted potatoes just outside the
Hudson's Bay Company farm, near Cattle
Point. The Hudson’s Bay Company raised
pigs as well as sheep. The pigs were allowed

F1G. 2. The HBC post is located at coordinates 110/195 (explained below). The bastion in which
Pickett’s forces emplaced their artillery is located at 110/160. The American Camp was located just
across the road from the bastion. Captain Pickett established his headquarters in the farmhouse at the
end of the road across American Camp Road from the HBC post. Cutler’s farm is still occupied. It is
located on American Camp Road just off the right of the stereogram. San Juan City was located just off
the left edge. The coordinates are like Eastings and Northings, refering to the scales, and stated in hun-
dredths of inches (before reproduction). Thus, 1.0 is 1.10 units to the right of the origin.
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FiG. 3. Puget Sound is a fascinating region. The map indicates the vast region that was at stake.
I'here are 472 islands in the Sound and the ownership of all of them hinged on which was the main

channel, De Haro or Rosario.

to roam free. On the morning of June 15,
1859 the fuse was lit: Cutler came to the edge
of his potato patch, rifle in hand, and saw a
pig rooting among the rows. He shot the pig.
This shot, akin to the one at Sarajevo in
1914 was heard around the world. Both na-
tional and international politics clouded the
horizon in the smoke of Cutler’s rifle.
Brigadier General William S. Harney was
the Commander of American forces in the
Northwest. Harney, who was from Ten-
nessee, had serious political ambitions, re-
portably. He and his family had been active
in the Democratic Party since the days of
Andrew Jackson (who had been Harney’s
sponsor in his climb to power in the Army).
Some historians claim that Harney hoped to
inflame a National incident extending from
Cutler’s act by his actions in the weeks which
followed. This school of thought contends that
he hoped to gain national prominence and
capture the Democratic Party nomination
for President in 1860, a tactic also reputed to
Custer in his massacre (which backfired) at
Little Big Horn in 1876. Another school of
thought contends that Harney hoped that,
by creating a war with England he could
offset the internal conflicts which led to the
cessation of the south and the start of the

Civil War (this is the Patriotic Conspiracy
theory held by General George B. McClellan).

Harney organized an invading force which
included substantial parts of both the 4th
and 9th Infantry, supported by several Bat-
teries of artillery. This force landed on San
Juan Island. British forces responded, and a
force of Royal Marines supported by several
warships was mustered.

Captain George E. Pickett (USMA 1846),
who was from Virginia, was Harney's fair
haired boy. Pickett was placed in command of
several officers of higher rank and placed in
charge of operations on San Juan Island.
Harney's excuse for moving military forces to
San Juan Island was that he did so ‘‘to pro-
tect settlers from Indian raiders from British
and Russian territories to the north', re-
ferring to Canada and Alaska.

Whatever the motivation, it culminated in
the establishment of a substantial ‘“American
Camp on one end of the island on Griffin
Bay (Figure 4), and a large English Camp at
Garrison Bay on the other end of the island.”
A military road, which may have been a
plank road, at least in part, connected the
two camps. A substantial settlement, San
Juan City, was founded just outside the
American Camp.
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CATTLE 1, Lheut B

F1G. 4. San Juan Island lay at the end of the American pioneer’s march westward. English Camp was
located at the north end of the island on Garrison Bay. American Camp was on the south end of the
Island near Eagle Point, across from Griffin Bay. The military road extended for 12 miles past False Bay,
Little Mountain, Mount Dallas, Cady Mountain, Mount Young, and on to English Camp; a dashed line

shows its approximate location.

ENTER CARL STRANDBERG ASSOCIATES

We learned of plans to establish San Juan
Island National Historical Park and under-
took a project to locate all traces of the mili-
tary camps and the road connecting them.
Precise location of the sites where each build-
ing, gun emplacement and military storage
facility existed was required. Much history
is confirmed or denied by the location of
artifacts. Restoration of the military en-
campment might be undertaken also. The
key feature to be located was the road which
had extended between the American and
English Camps. Secondary features were the
Hudson’s Bay Company facilities, the City
of San Juan, Cutler’s farm, a soldier's ceme-
tary and Cutler’s potato patch.

OPERATION PLAN

Background study material included copies
of maps which had been compiled in 1860 and
1874 (Figures 5 and 6). These maps showed

shore features with amazing accuracy. How-
ever, we found a variation of almost 5° in
the location of magnetic north on the old
maps compared with its direction on recent
USGS 7} minute quads.

Two sets of U. S. Coast and Geodetic
Survey vertical aerial photography, scale
1/36,000 and 1/20,000 were located which
imaged the area. Much has happened in the
last 100 years, of course. Whole generations
of trees have been cut, regrown, and cut
again. Stereo study proved vital for all but
a crude basic analysis of the available
photography. Many of the significant, but
very subtle, tonal variations upon which
good photoarchaeological analyses depend
were lost in the gray tones of the black-and-
white photographs. Large features such as
the major gun emplacement, the remains of
the HBC farm and the houses where Cutler
and Pickett, lived could be located with
little difficulty. Other features, including




1076

)
a pd

Refes
e

r

Nil=al=)

S O

F1G. 5. Several permanent buildings were built
in the American Camp. The original of this map
was drawn in 1874. It shows the locations of sev-
eral of the buildings that were in use as of that time.
Traces of many of them can be seen on the ground,
and most of them can be located through careful
study of natural color and color-infrared stereo
photographs. Convergent oblique photographs
proved to be very valuable. The lower edge of this
map fronts on American Camp Road.

foundation scars from major structures had
been masked or obliterated over the years.
Convergent oblique natural color, color-
infrared, and both natural color and color-
infrared stereomultiband photographs were
obtained from 1,500 and 3,000 feet. Coverage
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F16. 6. San Juan City was a bustling place in
spite of its small size. Military supplies were
brought ashore at the pier. Cutler’s store, ware-
houses and the inevitable saloon complex catered
to the soldiers’ needs.

was obtained from the four cardinal direc-
tions imaging both the American and English
Camps. The suspected route of the military
road was studied in stereo, examined visually
from the air, and photographed using con-
vergent oblique stereo techniques parallel
with the long axis of the route. This was done
to penetrate under the edge of the tree
canopy and to assess continuity of irregular
growth habit in the vegetation. Two ex-
spected routes for the military road out of
American Camp were located (Figures 7 and

F1G. 7. Looking south from American Camp. The convergent oblique stereogram was assembled from
natural color originals taken from 3,000 feet. The HBC post is located at coordinates 155/170 and
Pickett’s monument and bastion at 100/201. Rectangular traces such as those centered at 090/110 are
foundation scars.
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F16. 8. Looking north from American Camp from 1,500 feet. Earthscar patterns can be seen in the
camp area. The barracks were located in front of the woods at coordinates 110/210, across from the
bastion. The HBC post is located at 060/220. The head of the San Juan City pier is at 200/030.

8). A major problem was that, as the area
has been logged extensively, logging trails
and skid roads criss-cross the area. The
dominent characterisitics searched for in
looking for the military road were those in-
dicating continuous use and evidence of spe-
cial construction. All possible stream crossing
sites were examined closely for evidence of
reinforced bridge footings and paved fording
areas and ramps (Figure 9). One section of
the old roadway was spotted from 750 feet
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which appeared to be a plank road. As any
combat aerial observer can confirm, this
sighting was made at the “‘usual time'—just
after I ran out of film. We landing, I got more
film and went airborne again, but couldn’t
find the critical area the second time from the
air! (It was found on the ground later,
though).

Conditions in the English Camp are in
much better repair than they are in the
American Camp (Figure 10). When the

F16. 9. All that remains of San Juan City that can be seen clearly from the air are scars of the pier
head (070/050). The natural color originals used to assemble this stereogram were taken from 3,000 feet.
Most of the foundation scars are masked by the trees.
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F1G. 10. One hundred Royal Marines were stationed here from 1859 to 1872. Their blockhouse, at
115/080, is in good repair (Figure 12). The barracks still stands and the cemetery is tended regularly.
This stereogram was assembled from convergent oblique natural color photos taken from 3,000 feet,

looking west.

English Camp was evacuated in 1872 it was
purchased by a Mr. Crook, a gentleman of
Canadian ancestry. He maintained the
area, including caring for the cemetery in
which several Royal Marines are buried. The
American Camp was abandoned in 1874,
many of the buildings were destroyed, and in
time all were gone. (Figure 11).
FINDINGS

Subtle differences in the height of vegeta-
tion and minor variations in surface con-
figuration sometimes mark archaeologically

important sites and features within sites.
Several such sites were located within the

P rrnd

i T

American Camp area and in the site of San
Juan City. Foundation scars were located at
each site where buildings appear on the
1874 map, plus several other areas. One row
of apparent foundation scars at the foot of a
rise may mark the area where Pickett's men
pitched their tents when they first arrived.

Several linear breaks in the forest cover
could be interconnected. These appear to
follow the most feasible route for the military
road. (Figure 12).

Low-level, convergent, oblique stereo pho-
tographs taken so that one could examine
the ground under the edges of the overhang-
ing tree canopy were very valuable. Hyper-

FiG. 11, English Camp, looking east from 3,000 feet. The blockhouse is
located at coordinates 105/120.
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F16. 12. The wooden blockhouse that the Royal
Marines manned is a classic historic monument.
It is one of the few still standing.

stereoscopy was obtained by convergence of
optical axes 10°. This was very effective in
detection of vegetative anomalies in grassy
areas. Many of these sites were so subtle
that they were almost invisible from a dis-
tance of 30 feet on the ground.
Color-infrared photographs were not as ef-
fective in this project as in previous photo-
archaeological analyses undertaken by the
author. Color-infrared was obtained using a
Wratten 16 filter. This filter has been the
most effective one used in analyses in Mary-
land, Virginia, South Dakota, Pennsylvania,
Minnesota and California. Stereomultiband
photographs were obtained using my personal
multiband camera. Color-infrared stero-
multiband photographs were obtained using
a Wratten 16-61 combination. This com-
bination has been good for archaeological
support in the San Francisco Bay region.

1079

Natural color steromultiband photographs
were obtained using Wyatten 2A/2E and
8/9 filter combinations. Notable differences
were noted between imagery in the frames
even though only minute differences exist in
spectral transmission. Taking advantage of
these differences may prove valuable in
other regions; however, they were of only
minor value in this project. Had we been
searching for crop marks it is likely that
these special photographs would have been
very valuable.

CONCLUSIONS

This project was significant for several
reasons, the most important reason, of course,
being that it may play a part in preserving
onr national heritage for the knowledge, en-
joyment, and benefit of future generations.

From a remote sensing standpoint, four
valuable findings were:

e The value of low-level, convergent oblique,
stereo, natural-color photographs using a nar-
row-angle lens was reconfirmed.

e The value of correlation of features imaged in

black-and-white vertical photographs with

their images as recorded in the color stereo
obliques was reconfirmed.

The value of stereomultiband photographs ob-

tained using natural color film where only a

slight difference exists in the transmission of

the two filters appears to have significant
potential.

e The value of oblique hyperstereoscopy was
reconfirmed.
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_ Fi16G. 13. Park Superintendent Carl R. Stoddard and Ranger Marvin Sharpe on top of the bastion point-
ing out the Park features to a visiting archaeologist. The inscription on the monument reads, “First
Officer in Charge was Captain George E. Pickett of Ninth U. S. Infantry.”
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Photoarchacology

- Caryp H. STRANDbEkG"
Atek Data Analysts Center
Alexandria, Va. 22314

Reconnaissance tests using color, as well as
other films, indicate that exploration studies

may be reduced from months to hours

ABSTRACT: In the spring of 1965, the Itek Data Analysis Center conducted a
photoarchueological investigation for the National Park Service. The objectives
of this investigation were to determiliie what type of film, black and white IR,
pan-minus-blie, natural color, or color IR, was best suiled for delection of
archaeological sites along the Missouri River in -South Dakota. Coverage was

obtained at several scales, and compared <

USD.L photography of the same area.

with pan-minus-blue scale 1/20,000
We concluded that natural color and

color IR, scale 1/10,000 provided the best Inter prelation medium, considering
the saving in time which these mediums provided.

CINTRODUCTION

BOUT 130 YEARS REFORE Columbus landed

in the New World, the inhabitants of the
village site shown in Figure 1 constructed
bastioned fortifications, surrounded by dry
his site is located in Lyman Couuty,
South Dakota, about 22 miles south of Pierre,
the state capital. During this same period in
history, my ancestors from southern Sweden

- constructed similar fortifications in Finland,

\Western Russia, and other areas then under

-Swedish control. T bring this point out be-

cause this similarity, and other evidence,
tend to prove that early Norse ‘explorers
World between the-iear
.1000 AD and at least as late as 1362 AD. This_

thesis is controversial; particularly to Italians -

as evidenced by their reaction to the Vinland
Map. 1 reopen this controversy, however,
because many bits- of evidence, for which

-archaeologists have no satisfactory -explana-

tion. indicate the possibility of late Viking
age Scandinavian penetration into the middle”
of North .America.. Mysteries of this kind are
examples of the types of problems which may
be solved through the proper use of aerial
reconnaissanceé, termed here photoarchacology,
a scientific tool whichis made moreinteresting
and effective when color and false color photog-
raphy are emploved.

* Presented at the Annual Convention of the

American Society of Photogrammc[{» in \\ ashing- -

ton, D. C., March 1967.

The full extent of the village site shown in

JFigure 1, for example, was not known within

the Smithsonian Institution's River Basin

‘Archaeoclogical Salvage Program until it was
:discovered by photoax lecolog) in- the sprmg

of '1963.

Photoarchaeolog) is similar in many re-
zpects to ground combat tactical photointer-
pretation. In both instances.interpreters are
usually scarching for small camoflaged instal-
lations in rural terrain. The camouflage, in

-the case of archaeological sites, is generally

harder to pierce. It is truly natural camou-

flage, emplaced over a span of many years,
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FiG. 1. This photo and accompanying sketch map illustrate the present-day appearance of a forti-
fied village site, classified as Pre-Arikara. The solid outer line on the sketch map marks the location of
the moat. The dashed inner line marks the location of the palisade. The smaller circles mark the locations
of the older houses which were occupied at the time that the moat and palisade were actively defended.
The larger double circles mark the locations of more recent Indian earth lodges. Residual traces of these
features can be seen in the photo. The distances between the centers of the bastions are:

C—129 feet
D—135 feet

A—124 feet
B—121 feet

sometimes hundreds or even thousands. In
the case of infantry tactical photointerpreta-
tion, detecting critical images under camou-
flage requires that the proper sensors be used,
and that interpreters have knowledge, un-

G—195 fect
H—202 feet

E—209 feet
F—218 feet

derstanding, and experience. These same re-
quirements exist in photoarchaeology.

TuE PROJECT
In the spring of 1965, the Itek Data
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Analysis Center, under contract to the U. S,
National Park Service, undertook a field
reconnaissance project in cooperation with the
Smithsonian Institution to determine what
type of aerial photography, black and white
IR, normal pan-minus-blue, natural color, or
color infra-red, vielded the best results for
photoarchaeology. The critical factors of scale
and time of day (because of the impact of sun
angle on shadow length) were also evaluated.

TEST AREA

The test area selected is located south of
Pierre, South Dakota, along the Missouri
River, as shown in Figure 2. This area was
selected because much of it is being flooded by
dams, and concerted efforts were underway to
salvage as many bits of American pre-history
as possible before critical sites were covered

[Tmn

by mud, silt, and water, and lost for all time.
This area has been continuously inhabited {or
thousands of vears. The earlier cultures are
classed as Woodland, and are believed to have
been largely nomadic. No evidence of per.
manent villages has been found dating to the
Woodland cultures along the Missouri River
The Indian and or pre-Indian inhabitants
seem to have developed an essentially settled
agricultural form of culture about the year
1000 AD. Squash, corn, and beans were staple¢
food items, supplemented by meat from
buffalo and other native animals. Fish were
also probably included in their diets.

The native inhabitants of this area built

.earth and log houses of three types during the

span of years extending from about 1200 AD
to the start of the 20th century. These houses
have long since collapsed, leaving residual

STANLEY COUNTY _
LYMAN COUNTY

1:10,000 PHOTOGRAPHY

10 2

MILES

A

Fi1G. 2. The test area is located south of Pierre, South Dakota, along the Missouri River as shown in
the photo cover diagram.
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house pits. Some of these houses were ac-
companied by cache pits. for the storage of
{food as shown in Figure 3.

Village fortifications progressed through
three stages. Fortifications which were con-
structed about the time of the Kensington
Rune Stone, of Norse origin and dated 1362
AD were bastioned, as was shown in Figure 1.

The bastions.were, in my opinion as a bow .

hunter, too far apart to have allowed mutu-
ally supporting enfilade fires using bows of the
1ype used by Plains Indians during the histor-
ical period. Scandinavian long bows or cross-
bows were another matter. Indian villages of
this period are termed Hull Focus and some-
times as Middle Mandan sites. Later, when
the possibility of European contact was less
likely, dry moats ‘were constructed, butbas-
tions were omitted. _
The native inhabitants of this area are
termed Pre-Arikara. The Arikara was the

principal tribe that lived in the area at the -

time the French explorer Verendrye arrived
in 1732, The Mandans also lived in the area.
Verendrye reported ‘that the Mandans were
taller, and that about 7 per cent of them were
blond and blue-eyed, which may offer another
clue to the origin of Viking-like fortxﬁed
villages.
TesT PROCEDURE

A coordinated aerial photographic flight
program was conducted, aided by extensive
field work. Flight lines over areas of-interest
on both sides of the Missouri River were set,
and comparative aerial photographic cover-
age was obtained. The area on the west:side of
the Missouri was quite well known. Two digs
were being conducted in the area along the
west bank in the spring of 1965. The area
along the cast bank of the Missouri was
scheduled for detailed exploration in the
spring of 1966.

‘PuotocraprHIC OPERATIONS

Vertical photography was obtained .along
both flight lines from three altitudes: 1,500,
2.500, and 5,000 fecet. Four types of film were
used: (1) Kodak Infrared Aerographic type
3424; (2) Kodak Plus-X Aerographic, type

5401; (3) Aerial Anscochrome D-200; and (4) -

Kodak Ektachrome Infrared -Aero, type 8443,
A Wratten 25 (red) filter was used to obtain
modified infrared. A Wratten K-2 filter was
used with the type 5401 film to obtain pan-
minus-blue. Zeiss filters equivalent to the
Wratten 2B and Wratten 15 were used to
obtain the natural and {alse-color photog-
raphy, respectively. One flight using the pan-

- using a Nikon F 35 mm.

' scopes,

s 1155
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minus-blue combination was made early in
the. morning when the shadows were long,
thereby accentuating positive vegetation
marks.

A Zeiss R\IK»\ Camera (six-inch focal-
length lens) was used. A portable resolution
target was emplaced near the camp where the
Itek personnel and the Smithsonian teams
lived. Field work included soil sampling for-
soil color and acidity determination. Low-
altitude low-oblique photos were obtained
Camera with a
Micro-Nikkor lens, and with a Nikon S-2
with a Nikkor-SC 30 mm. F/1.4 lens, from a
Cessna 172 airplane. Oblique photos were
obtained using Kodak SO-243 High-Defini-
tion Aerial film with a Wratten 16 filter,
Kodachrome I using a Wratten 2A filter, and

- with Kodak Ektachrome Infrared Aero, type

8443, using both a Wratten 15 and a Wratten
32424 filter combination.

Extensive ground photography was ob-
tained té support the aerial photointerpreta-
tion phases.

PHOTOINTERPRETATION

Interpretive analyses were made, com-
paring the project photograohv with existing
USDA scale 1/20,090 pan-minus-blue cover-

age which had been flown three years earlier
in the fall of 1962.

Al photo"raph3 was mterprcted at the
Itek Data A\nal) sis.Center facility in Alexan-
dr1a Virginia. Comparative .analysis were
made ‘using an Itek AM-4 Variable-\Width
Rear-Projection viewer, Zeiss mirror stereo-
Union Instrument folding stereo-
scopes, and related equipment. The film types
were evaluated against each other to deter-
mine relative image content and ease of in-
terpretation. The ease of detecting and identi-
fying images of archacological significance at
different scales was evaluated by comparing
the number of sites detected, and the density
of detail which could be identified.

_Fixpings

In the course of our analyses, we found

every site which had been found by profes-.

sional archaecologists on the ground over a fif-
teen year period. We found a few additional
‘sites which had not been found in ficld study.
One of these was the'fortified village shown in
Figure 1. In addition, an Indian grave was
discovered——the first burial site to be dis-
covered in the area. These findings should not
be misinterpreted to mean that photoarchae-

. ology can replace field work: it cannot. The

two must go hand-in-hand.
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F16. 3. This photo illustrates the appearance of typical earth lodge traces A without cache pits and B with cache pits. T t
cache pits near the center of the photo has been excavated. The small white patches in the field are ant hills. They average about six

feet in diameter.

o




h
abont <y

.

S —
.

e pi

hoto Mustrates the arance of ty

€ center of the pho

LAR L5

cache
. fee i

ts and B m:lh cache pits. The site wit
s,

field are ant h

thout cach

atches in the

ge traces A wi

'pical earth lod,
avated. The sm

ap

THTS p

pits near th

average

They

nall white p

g:s been exc

to

t in diameter.

P

PHOTOARCHAEOLOGY A\ 1157
kN et o 3
-’ f
E: ;
! i
f !
] .
¢ {
t
£
f
i =
3 . X
v . - '\' . (
/- \
7 | , \
b v e {
1
. ( {
b §
\ N |
\ by |

\

\ . i
L CWPPRESTE SRR SISRRIL T IPe] S - TSI . a2

Fi1G. 4. This photo shows the circular images which mark the former locations of haystacks. These
images resemble the dark images which are created by the denser vegetation in the centers of house pits.
\\ hile they look almost alike in pan-minus-blue photography, they are strikingly different in infrared—
particularly color infrared—photography. The rectangular excavation, incidently, marks the remains of

I't. George, a ““whiskey trading” fort which was established in 1840.

Many of the sites could be located on the
1/20,000 USDA photography, and almost all
of them on the 1/10,000-scale pan-minus blue
photography that was obtained for the proj-
ect. The modified infrared was much less use-
ful than had been expected.

The major advantage found in the use of
the color infrared photography was the im-
provement in interpretation accuracy. Some
circular patterns which looked like house pits
in the pan-minus-blue photography were

found on re-examination to the earth scars
which remained following removal of hay-
stacks. Six of these circular patterns are
shown in Figure 4. The similarity of these pat-
terns to the dark center pattern of house pits
can be seen by comparison with Figure 3.

The principal advantage of the color and
color-infrared photography was that it simpli-
fied and speeded-up the interpretation.

CONCLUSIONS

Photoarchaeology can be a valuable tool
for archaeological reconnaissance. Field ex-
ploration which may otherwise take months
to conduct can be performed in just a few
hours by stereo study of vertical aerial photog-
raphy; we believe that this is a general con-
clusion. Regarding the specific types and scales
of aerial photography, our conclusions are
limited to exploration along the Missouri
River. In that area we conclude that pan-
minus-blue at 1/10,000 scale is adequate for
preliminary reconnaissance, considering time
and cost factors, and the convenience of being
able to take paper prints and a folding stereo-
scope into the field. For more detailed recon-
naissance, particularily in inaccessible areas
which cannot be field checked conveniently,
color infrared photography at 1,/10,000 scale

is preferred.
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ABSTRACT
Photoarchaeological Support
'L : for Restoration of
(Uﬂﬂ- Fort Frederick,Maryland
b . .
1’¢0“d The military facility that was the_strongest stone Fort

on _the "Western Frontier" during the French and Indian War is
located less than Z nhours from Washington,D.C.

gMaL{ George Washington MAY have been the Colonial Officer who
VJJ / cunducted the surveying for its construction.

Construction of Fort Frederick started in 1756.
by Hie colony of Md

The Fort was built?to protdct the "Western Frontier" and
area where we now stand from French forces and their Indian
allies.

suggort .

It played a maJognrole the defeat of French forces in

this region.

The Fort played an important role in the American
Revolution,also.The fort was used by Colonial Forces as a
Prisioner of War prisfon,or as(? POW camp)

It was the place where English and Hessian soldier .
captured during the Battle of Saratoga were confined. lf_;p-_YﬂrHTWﬂ

~The Fort played a role in the Civil War,also,blocking
Confederate Forces from proceeding North prior to the Battle ??

of Gettysburg. -

Fort Frederick's long role in the history of the United
States was recognized during the American Bicentenial

1

Pn’snm.




celebrations in 1975-1976,when the Fort was selected for(OdF77¢/
restoration as a major Amerfcan Heritage site.
4

Even though the Fortahad been restored by the Civilian
Conservation Corps (CCC) in the 1930's,more work was needed
to prepare it for the Bicentenial.

.
Accurate restoration of Fort Frederick required®'that the

source of the stone used in the original construction be
located.

Aerial photographic interpretation methods were used to
study the Fort and the surrounding area to see of additional
historical archaeological features could be discovered,and
particularily for location of the quarries from which the
stone used in construction had been obtained.

Corrrelation of magnetic anomalies detected with a metal

detector with significant images in aerial photographs was
confirmed.

Several very small abandoned stone quarries were located
on Fairview Mountain,which is outside of the study area.

Rock from which building stone that corresponded with pMF‘rt N’*"
the color,grain size and texture of the stone used in the gJ”
original construction of Fort Frederick were located in these 1”‘ s/

.
uarries
: See mgrufvc,e

*l“ An additional important discovery was the foundation
?‘55 cv traces of a possible fourth building,whose size and il
6 -ﬁﬁﬂ" orientation indicate three,rather than two barracks within

QL the walls of the Fort.

If it was a building,the structure appears to be the
same as either a third "Enlisted Barracks",of the size and
& L ¢) form reconstructed for the BiCentenial,or one in the form of
(ﬁt the "Officer's Barracks",which was the Fort

"Headquarters",positioned between the East and West "Enlisted
}, Barracks".

‘ﬂ A third building may have been part of the original

fort,considering the military organization of the English
forces during the 18th Century.

-

A third barracks may also have been constructed during
the Revolutionary War,to house additional Engli'sh and Hessian

prisoners of War,or during the Civil War,to house Union
Soldiers also.

INTRODUCTION
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Fort Frederick is a classic 18th century stone fort that
appears "out of place"” in 20th Century Western Maryland,until
you delve into its fascinating history.

FIGURE 1 is a vertical aerial photograph showing Fort _
Frederick,as it existed on 20 April 1974,at the start of this
project.The original photograph was color infrared,scale
1:3,000.

Fort Frederick occupies a unique place in American
History.One of the strongest Forts on the Western Frontier
during the French and Indian War,its presence helped shape
our colonial heritage.

This report summaries work undertaken for the Maryland
Department of Natural Resources in support of the "Tentatlve
Program for Archaeological Reserch at Fort
Frederick,Maryland",one phase of Maryland's contribution to a
better understanding of American History.Key features of the
Fort were restored for the benefit of all Americans,as we
prepared for our 200th birthday as a Nation in 1976.

I had the honor of being the aerial photographic
interpreter with formal training in the field of
"archaeological anthropology who was honored to conduct the
photoarchaeological phases of the reconstructive work.

This project started with a review of the history and of
the geographic setting of the region.From this,and from
conversations with Dr.Tyler Bastian,State Archaeologist,and
others,a set of "search objectives" was prepared.

HISTORICAL SUMMARY

Photoarchaeologlcal study of an area requires reglonal and
subject background research.

Only some of the important features which are known to
have existed in an area will be found.The writer has found
that the best approach is to study an area thoroughly
following a review of historical record data to locate as
many of the features as still exist as possible.
Then,extending from this base of known fac111t1es search for
other features which may be significant.

As an initial step,the writer prefers to collect all
record data and summarize it to develop a narrative record .of
the historic period.From this,a set of search objectives is
prepared.

NARRATIVE RECORD
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Governor Horatio Sharpe was Governor «ewmeses of Maryland
during the French and Indian War.A former Captain in the
Royal Marines,he must have received some training and perhaps
some combat experience in defense of port and harbor
facilities.Later,as a Lieutenant ced=smal of Light
Foot,analogous to being an infantry officer,he saw service in
the Indies.In this capacity he must have gained further
training and experience in the defense of critical land areas
and regions.All of this training and experience was probably
called on in developing the Western defense of the Maryland
frontier.

Sharpe was appalled by the vulnerability of wooden forts
and log stockades.His concern was sharpened by Braddock's
defeat in July,1755,and the burning of one or more British
forts by the French and their Indian allies.To protect the
vulnerable region along the upper Potomac,he laid plans for
the replacement of the several wooden forts in the region

(one of them beipg Fort Tonoloway,near present-day Hancock / '8
Maryland) withstone forts,in addition to Fort fﬁ! !
Cumberland.One ¥ these forts was to be Fort Frederick.The ovi
other,a smaller fort,was to be built on North Mountain.Fort 1*‘;%
Frederick was designed (perhaps by Sharpe personally) as theqﬂl.
key defensive feature in the region. ﬂ)le“’
e oVeC
Ancestors of many famous men participated in the building SC- —
of Fort Frederick.The assistant commander of the during at
least part of the construction phase was Captain Alexander
Beall,an ancestor of U.S.Senator J.Glenn Beall Sr.,who
introduced the original legislation for creation of the
Chesapeake and Ohio Canal National Historical Park’
(abbreviated "C and O Canal" hereafter in this paper),and of
the Interpretive Centers along the C and O Canal,which passes
near Fort Frederick.Current legislation (Senate Bill S.1766
introduced by Senator Charles McC.Mathias,Senior Senator from
Maryland),calls for establishing and naming the
Interpretativf Center at the Cumberland Terminus of the C and
O Canal after}'Senator J.Glenn Beall Sr.,and if you choose to
visit Fort Frederick,I recommend that you take advantage of
these National Park Service facilities,as well as the
installations created and/or restored by the State of
Maryland.

After Governor General Sharpe decided on the need for sthe
stone forts,survey and site selection work started.The survey
work has been credited to a young officer who served in the
Colonial Services from Virginia,Major George Washlngton Majo

5k¢rf¢ wes
by far the
pldec and

Washington had been one of the officers assigned to
the pieces"

Washington or not is unknown.

after Braddock's defeat in the summer of
1755.Whether the site was actually selected by Major

ick up
Pk R ore eyperi-
o)

enced m: fcﬁr
ieer. It's unli %
Fhat Wash: og‘fl'!
had wmack 5 offer
She ppc.




Sherpe waviled To build one 57‘7'0‘:)' forl a7 ﬂresmz"

cay Oldfown  near (’uméer‘/an/, but Hie /eais/gfar¢ wouldn 7
ive him Fhe money unless he relocated ;7 1o Neo #yFn.
Pechags These fucts led o the wmisTueken noten of &

stwme forte,
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Construction of Fort Frederick started in 1756,and the
fort remained a strong point in the Colonial defensive
network until the end of the French and Indian War.The fort
was the center of activity during the conquest of Fort
Duquesne.In 1759 ,records cite that a village of at least 18
houses (or other buildings) had been constructed in the
vicinity of the Fort.One or more taverns may have existed,as
did a sutler's store.Inside the walls of the fort,there were
at least two large enlisted barracks (measuring about 118 by
17 feet ,s=rgs with porches) and a larger "Officer's
Barracks" which served as the Headquarters Building.The
Enlisted Barracks were large enough to house at least 300 /
men,apparently(organized into two)companies of of four Dp"b?l'{aJ JCe€
latoons each (22 men per platoon).A stocka r
gefensive outworks may have been built.Several men are 'rpun_{etﬂd (/777) .
Teported to have died.A graveyard or other place or interment
must have been installed.It appears likely that a hospital
facility must have existed as well.Boat landing,fords,or
other river transit facilities must have existed.Roads and
trails and stable facilities must have existed.It is reported
in the literature that a garden may have existed.

The military value of Fort Frederick declined as the
frontier moved westward.It surged back into importance at the
time of Pontiac's Rebellion in 1763,then submerged back into
history only to reappear in an entirely different role-that
of a military prison,or perhaps better discribed as a "POW"
camp.In this it was the place of confinement for many
British and Aéééﬁgh prisoners of war who had been captured
during the winter of 1777 following Burgoyne's defeat at
Saratoga.Additional prisoners of war who had been captured at
Yorktown in 1781 were confined here also.

In 1791 the fort was sold at public auction,and remained
in private hands until 1922,when it was re-purchased by the
State of Maryland for the creation of Fort Frederick State
Park.In the intervening 131 years its only military role was
a short one during the early years of the civil war,when it
was occupied by a company of Union Infantry,on perhaps two
occasions.During this period a hole appears to have been
broken though the south curtain wall for the installation of
a field piece of unknown caliber.

‘Extensive research has been conducted regarding Fort
Frederick,but many questions remain unanswered.These concern
not gnly the Fort itself,but many of its ancillary features.

Historical records are sketchy,at best.

Landmark features have been altered with the passage of
time.
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The walls of the fort were reported to have been 17 1/2
feet high originally.

By the time the fort was re-acquired,the walls had
crumbled,and a wagon gate had been cut through the north
wall,

Only token reconstruction was possible for many years.

During the 1930's,reconstruction was sparked by National
Park Service interest and the assignment of Civilian
Conservation Corps (CCC) personnel at the fort.The CCC camp
was manned and in operation at Fort Frederick from 1934 to
1937 .Among the many works undertaken by CCC's in the region
was some (unfortunately questionable) archaeological work,and -
the re-building of the walls to their original height and
thickness (17 1/2 feet high,41/2 feet thick at the base,and 3
feet thick at the top).

SEARCH OBJECTIVES

The folowing list of search obJectves was compiled to
gu1de my archaeological research,

Efforts were made to locate each item on this list in the

aerial photography,followed by confirmation of their identity
on the ground.

1.Each of the features shown on the Park Map and the tour
diagram.

2.Foundation traces of buildings which are reported in the
literature.

3.Rock quarries and routes of communication from them to
the fort.

4.Evidence of outer defense works including a glacis and
stockade

5.A cemetfry

6.Barracks or quarters for prisoners.

7.Traces of a barnyard joining northwest bastion.

8.Traces of earlier archaeological "digs"

9.Traces of "a fourth stone foundation just outside of the
northwest bastion" cited on page 15 of "Tentative Program"

10.Latrines and refuse pits. .

11.Evidence of a tower on the west side to watch prisoners
cited on page 18 of the "Tentative Program"

12.Traces of " Two old bu11d1ngs in the fleld" cited on
page 2 of the "Tentative Progranm"

13.Evidence of "Village of 18 houses cited in the Journal
of James Kenny,on page. 7.

14.Small building near southwest bastion shown in Photo
No.4B4A,*

15.Evidence of CCC tent camp shown in Photo No.482.%
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16.Headquarters of CCC tent Camp shown in Photo No.482.%

17.James Long's house (presumed tobe a tavern.May have had
defensive works associated with it ,*#

18."Sutler's Store (cited on page 35.%

19.Garden and/or other food production facilities
(including fishtraps (called "fishpots" in contemporary
literature).®

#*Taken from "Fort Frederick Restoration -Report on
Historical Research" by Ross M.Kimmel,and on ground photos
provided by Maryland Department of Natural Resources.

One key part of the field work was on-site verification
("ground truth").Another key part was taking additional
aerial photography.Both natural color and color infrared
convergent oblique stereo aerial photographs were obtained.

This was followed by obtaining natural color,color
infrared (CIR),and CIR stereomultiband oblique aerial
photography.

Much of the aerial photography taken during this phase was
obtained using 35mm cameras.

"Stereomultiband" aerial photography,as used here,is used
to discribe aerial photogrpaphy that I began taking in 1960
using a modified Nikon Stereolens,adapted to mount different
filters over each lens.Some spectacular and very 1nterest1ng
results were obtained.

The procedures which were used and the findings which were
made are summarized in the following paragraphs. .

PHOTOARCHAEOLOGICAL METHODS
USED

A preliminary stereo-analysis was made of the entire
region.Black-and-white (pan-minus-blue) vertical aerial
photography was provided by the Department of Natural
Resources,State of Maryland. '

This photography was taken in 1958,1967,and 1969.
These photographs were:

"1.USDA (Scale 1/20 000) AHB-7T-118 through 121, taken 9
August 1958.

2.Mission marked 459-6,taken 25 March 1967,scale 1/12,000.

3.Mission marked 753,taken 8 April 1969,scale 1/12,000.
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Some excellent ground and aerial oblique (non-stereo) photos
were provided also.

The study area was delimited on a section of the Big Pool
USGS 71/2 minute Quadrangle,and specified in a letter from
the State Archaeologist as being the area within 3/4 mile of
the fort itself.Since the aerial photography which was
obtained covered a much larger area,however,the writer
extended these limits to aid in placing the region in better
geographic and historical perspective.

Following the initial study,it became appparent that very
large scale vertical color infrared aerial photography RF
1/3,000 (250 feet per inch) was required.

I specified scale,time of day>and season and flight line
orientation desired.

Black and white color transform negatives were made from the
color infrared transparencies using a Log-E-Tronic
printer.Contact prints were made from the transform negatives
to assemble an index mosaic and a set of stereostrip mosaics
covering the study area.These were used as a ploting base to
facilitate ploting of data collected from interpretation of
the color infrared positive transparencies.

The photography,which was excellent for the purpose
intended,was flown to my specifications (for the Maryland
Department of Natural Resources) by Photo Science,Inc.,at
Gaithersburg (Maryand) Air Park.

SEASON

Time of year is very important in selection of remote sensor
imagery for photoarchaeological reconnaissance.

It is recognized that plant growth rate may be altered when
the soil is desturbed.Buried objects or substances accelerate
or retard plant growth.These effect may help disclose the
presence of buried objects.If evaluation of differential
growth rates is important potentially,as in this
project,remote sensor imagery should be obtained at the start
of the growing season. '
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Underground features will then be disclosed by the
presence of "positive" or '"negative" vegetation anomalies

The writer has observed that in Western Maryland
differential growth patterns are most distinct in mid April
(when the normal climatic condtions exist).At this time,leaf
cover will not have matured,and the ground can still be seen
in most wooded areas,also.These conditions were discussed
with Photo Science.The photography was obtained by them on 20
April,and is excellent for the purposes intended.

Color infrared aerial photography was selected for use in
this project because of its unique ability to image
differences in vegetation growth state,rate and habit.

ON-SITE VERIFICATION
("GROUND TRUTH").

Standard archaeological field methods,including visual
examination,comparative photographic interpretation,
ground-conductivity measurements and use of a metal detector
to search for magnetic anomalies were employed to verify the
existance of conditions which had been discovered by image
analyses.

Ground truth operations should be undertaken as soon as
possible after the aerial photography has been taken.This is
particularily true in the case of photoarchaeological
analyses,because of the potential importance of differential
growth rate pattern analyses.

"Weather conditions are critical»for obtaining suitable
low-level aerial photography.

Haze is a -problem that aerial photographers must
compensate for,and haze conditions of serious proportions are
a "fact of life" from the mountains of Western Maryland
through the "Great Smokies" during the month of July.Haze
conditions were acceptable on 3 July,but deteriorated rapidly
from that time.Really good conditons did not occur again
unt11 14 July,after a light rain.Conditions did improve to
the "marginal" level on 7 July,however,and a flight was made

in which some 35mm color infrared obllque stereo coverage was
obtained..

The unavoidable delay from 20 April when the vertical
aerial photographs were taken until I was able to arrive on
site on 3 July permitted differential grown patterns to be
lost.The area within the Fort had been mowed several times
between 20 April and 14 July when the natual color 35mm

9
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oblique stereo aerial photography was taken.In
addition,tree leaf cover and ground cover in non-landscaped
sections of the Fort Frederick State Park had become so dense
that features,if they could be seen at all,had been changed
in appearance.A heavy crop of poison ivy was found in several
areas which should have been checked carefully.This impaired
surface collection search for artifacts. -

As has been stressed,the lawn had been mowed several times
inside the walls of the fort.This appears to have altered the
rectangular patterns which may mark buried building
foundations.While several rectangular patterns could be seen-
on the ground,only one of them could be correlated with any
accuracy with the imagery obta1ned on 20 Aprll This is a long

"negative vegetational anomaly"

Mowing .creates rectangular patterns.The same basic pattern
could be seen over a large part of the landscaped area of the
Park.Much of the banded pattern extended from CCC excavations
and landscape work in the 1930's.

While this is accepted as true,it appears that mowing
operations were the prime cause.

MAGNETOMETRY
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Excessive iron in the so0il is toxic to many forms of plant
life,and it occured to the investigator that nails and other
conducting or magnetic materials might be present along
negative vegetation anomalies,such as were detected in this
(and other) photography of archaeological sites,which might
account for reduction in soil fertility.

Excessive amounts of iron,are,for example,a principal
cause of the water pollution problems traceable to acid mine
drainage.

Aquatic plant life is scarce in acidified streams.

In conflictlwith this,chelates of iron are administered to
some types of plants that suffer from chlorosis.It was
reasoned that either the presence or complete lack of a
magnetic response might indicate the presence of foundations
for footings.In addition,of course,the discovery of any metal
artifacts in the study area might be important.

Extending from this thinking,it was decided to investigate
the use of a metal detector to improve "ground truth"
analyses.

Prior to leaving California,contacts were made to check
for possible magnetic or earth conductivity anomalies which
might confirm or deny the exisance of underground artifacts,

Contact was established with the Metrotech Division of
Dictaphone Corporation,who maintain offices and manufacturing
facilities in Mountain View,California.This firm manufactures
some of the best known instruments used at that time by
public utility agencies for detection and: location of water
lines and valve boxes. :

Tests were conducted with the Metrotech 220 to confirm the
potential value of this instrument for archaeological
reconnaissance.

An area about 18in in diameter in the writer's front yard
has been devoid of grass since the -yeer was rototilled in
1972. XD

When the area was checked with the Metrotech 220,a very
strong magnetic response was obtained. The area was

excavated,and an iron gfgallon paint pail 1id was found about
12in underground.

This discovery confirms both the impact of buried iron

items,and the potential value of this type of instrument for
their detectlon underground.

11
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ve use had been made of "metal detectors" by the
Applied Science Center for Archaeology,University
vania,in Philadelphia prior to 1974,

was made with Varian Associates,who had developed
eter that had been used for archaeologlcal

tists at Varian recommended that Dr. Elizbeth
sociate Director,Museum Applied Science Center be
Dr.Ralph could not participate, unfortunately,but
ncouraging and recommended steps that shold be

se friends of the investigator have extensive
in the use of metal detectors.Both have developed
rtise in searches for Civil War relics.Mr John
.who is well known in the Society,was one of them.

s a member of the Board of Directors,and was the
tor,Manual of Color Aerial Photography.

ith>had long recognized the potential value of use
detector for collection of "ground truth".

_friend,Mr.Noei R.Nelson had developed an intense
n such equipment for both historical and
cal research.

h was not able to assist in the initial work at
rick,but suggested methods to be used.

pbn was able to participate ,however,

time frlend the late Dr William A, Fischer,who
t time the Adv1sor Remote Sensors,0ffice of the
hf the Interior, recommended that contact be

H with the Schonstedt Instrument :
h,Reston,Virgina.This was done,and Mr.Charles

ntor of a very sensitive instrument,agreed to

ron offered to assist using the Schonstedt Model
n he had found to be very good in related types of

forresponence with Mr.Erick.Schonstedt,President of
y has disclosed that several newer instruments have
bped since this project was completed in 1974,and

5 have been refined considerably. .

search pattern was undertaken by Mr.Upton and
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style of many rural water towers.

c.During The Period in Private Ownership (1791-1922)

Fort Frederick was sold at public auction on 5 September
1791,and appears to have been converted to use as a farm
almost immediately.All buildings were probably torn down and
salvaged.

It remained in use as a farm for about 70 years.

Fort Frederick was occupied by a company of Union Infantry
during the Civil War for a short period,and the "earth scars"
could have been created by a "permanent" tent camp.

Traces of the wooden floors of the CCC Camp which existed
from 1934 to 1937 were quite visible,and if some substance
had been placed on the ground that impacted on the vegetation
indications might still be visible after 112 years.

During the period of private ownership,there was a barn
built in the northwest bastion.lt appears logical that there ,
may have been stock pens or perhaps other farm buildings 7—/1((2 2re

built within the walls of the Fort during this period. ;n‘/e‘d( ﬂbdfos l{

There are two areas which are marked by deeper red tonal SUEH, (
anomalies in the color infrared. One of these is just inside
the north-west bastion where the barn is known to have been
located.The other one is about 50 feet away,south toward the
gate in front fo the West Barracks.These areas are about the
same size,and may mark the locations where animal pens
existed.Animal wastes may have improved the long-term
fertility of the soil enough to create the "postitive"
vegetation anomalies which are indicated (see #7).

d.Reconstruction Period (1922-1969)

This is:the period during which the CCC and National Park
Service archaeological work was undertaken.

The pattern array could be the result of
excavation,filling,and landscaping within the walls of the
Fort.One rectangular pattern about 60 feet from the gate
appears to be about 2 or 3 inches deep,and is very smooth and
regular.See Items #8,#9 and #18 for possible identifications.

e Recent

Evidence of lawn mowing is superimposed on all traces in
the "Parade Ground".This has masked them,and altered evidence
of differential growth.When examined in stereo,minor
differences in the height of some of the rectangles could be

15
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seen.Some of these minor differences may have related to lawn
mowing,but others did not.

3.Rock Quarrles and Routes of Communications to and From the
Fort

As an initial step,the types of rock used to build the
walls of the Fort were examined.This was followed by an cl.S‘“fs
examination of the geological maps of the area.From this,and Elge
as subsequently confirmed in the field,it appears very ( +’0f
unlikely that the rock used in the orlglnal construction camed v
from the immediate area (within the Study Area).Some p0551b1e- rtfp
evidence of o0ld quarrying can be seen near the picnic "
area.The type of stone in that area (Romney Shale,of the 6

Devonian System) is much different than that used to build
the walls of the Fort,

Llic.

STONE USED
(IN THE ORIGINAL CONSTRUCTION)

Some of the literature describing Fort Frederick included
a statement that the stone used is "local sandstone and
limestone". i

Fortunately, broken samples were available for examination
of the type of stone used.

This examination disclosed that much of the stone is a
very dense sandstone consisting of quartzite bonded with
silica,creating a dense stone resembling Weverton
Quartzite.This stone comprises the cap of South Mountain,near
Hagerstown.

Several geologists were asked to examine the stone and all
agreed with the identification as Weverton Quartzite.Some of
the stone resembles grantic gneiss in texture.Some of the
stone appears to be dolomlte but does not respond to a weak
acid,

LOCAL GEOLOGY

Fort Frederlchqs located in the Ridge and Valley
Province.The bedrock in the immediate vicinity is Romney
Shale.The lithology is listed in Table 3,Page 10,"The Water
Resources of of Allegany and Washington Countles Department
of Geology,Mines and Mineral Resources Bulletin Number 24" is

“"shale and siltstone".This material is of Devonian Age,and is
quite different from the materials used in the construction
of the Fort,

Weverton Quartize is found in the Blue Ridge Province;and
is of the Cambrain System.Its lithology is listed as --

16
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"Quartzitic sandstone,hard,dense,some conglomerate beds"

The closest source of bedrock which appears to meet the
criteria for construction of Fort Frederick is the Tuscarora
Sandstone,in the Silurian System (symbol st on Regional
Geological Maps).The closest source of this stone is on
Fairview Mountain,outside the study area.

There is evidence of considerable quarrying on Fairview
Mountain,however,and this mav have included quarying for
original construction of Fort Frederick.

The lithology of Tuscarora Sandstone is
-"Sandstone,commmonly hard,dense,massive white
quartzite,massively bedded in places,and resistant to -
weathering. ’

4 .,Evidence of OQuter Defense Works,Including a Glacis and
Stockade (#4)

Some evidence of a foreward slope defense including the
remains of trenches may exist north and west of the "Trading
Post".Subtle patterns can be seen in the photography in the
places where the writer,as an infantry officer,would select
for establishing a forewrd slope defense in support of the
Fort which would permit artillery support with the cannon
that was mounted in the northwest bastion.

When the area was checked in the field,a difference in the
type of vegetatlon was noted.

It ‘must be- kept 'in mind that this area was farmed
intensively,probably since the area was sold at public
auction on 5 September 1791,and that the differences that
were noted and the terrain anomalies that exist may be "crop
marks".These areas should be checked by others with
archaeological training and experience.

e
5.A Cemetfry (#5)

‘No evidence of an untended Cemetdiry was found.There is an
old cemet%ry at the Mount Carmel Church at the junction of
Shanktown Road and Maryland Route 56.The ages of the graves
in the cemetary were not checked,so whether this is the place
of interment for "Lieutenant Reilly" and others who may have
died at the Fort is not known.

6.Latrines and Refuse Pits

17
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None were noted.There are a few small positive vegetation v I&ﬂjeﬁ"
anomalies in the field toward the farm northwest of he Park
boundaries.These mav relate to the Fort,but are more 1ike1y'7#?f? -NoLy
to relate to the farm and the farm and the type of farming pgrk f((‘p/(r Y%
practices being conducted.Diversified farm practices are mostz¢ .f
likely.These practices include stacking hay,manure,etc.,which sile o
could account for the types of patterns which were noted. new 073i7%V“

7.0ther Findings (#19) | Ceﬂfé’ﬁ

a.Two Fishtraps (called "fishpots" by George Washington in
writings about the "Powtowmack Company") were located.One of
these is about 3/4 mile upstream from the Park boundaries
(upstream from the Camping Area).The other fishtrap is
located downstream opposite the entry of "Back Creek" into
the Potomac.

The upstream trap appears to have been constructed more
recently than the downstream trap.This trap is
non-symmetrical.One long wing (about 325 feet long) is
relatively straight.The separation angle is about 60 degrees.

This angle is broader than most traps which the
investigator has discovered.Indications are that the
individual stones may have been anchored into position and
that their placement was planned and supervised by some one
with engineering or surveying experience.This trap appears to
have been designed with an enclosure at its apex,to capture
and hold fish until they could be removed.This trap should be
examined during low water (in September and October)

A very probable major Indian village site is located near
the trap.Using the modified Smithsonian System which the
investigator recommended at the time that the fishtrps were.
reported in Frederick and Washington-Counties in 1966.

This research and the method recommended is discussed in
my paper "Analyses of Ancient Fisf Traps",in the August 1970
issue of Photogrametric Engineering.

Using the recommended system,which is based on the
geograhic grid coordinate system corresponding to the USGS 7
'1/2 min.Quads of the region,it was recommended that this site
be assigned the number 18 WA 755439,at least pending its
confirmation. ' '

The second fishtrap is located opposite the entry of Back
Creek into the Potomac.It is a symmetrical "V" shaped
trap.The wings are curved,narrowing the separation angle
toward the apex.The typical small island has been created in
the "chute" by the entrapment of brush and other debris.
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It was noted that the trees on the West Virginia side of
the Potomac exhibit a rectangular pattern which may stem from
differences in fertility.On close examination of the 1974
photography,it appeared that there may be a roadway or other
evidence of modern activity which could have modified the
tree growth pattern. '

A third possible Indian village site was discovered just
opposite the -Park boundaries,about 1/4 mile from the Camping
Area.This site is indicated by two positive vegetation
anomalies of the circular form which which develop some times
near middens and isolated brush shelters.When field
checked,however,no evidence of artifacts (shell,bone,worked
stone,charcoal,etc.) was found.

Plant growth was heavy,though and only a rapid
reconnaissance was made.

A much larger possible site appears about 300 m.
upstream. '

This site is marked by a very large negative vegetational
anomaly.No artifacts were found here either,but its proximity
to the upstream fishtrap and the much more likely site (18 WA
755439) indicates that the entire reglon may be part of a
contiguous settlement area.

b. - A rectangular pattern which may be an old building
foundation was noted near the farm just northwest of the
Park.This pattern was not noted until after the field
trip,and was not field checked.The pattern could not be found
in the 1958,1967 or 1969 photography.

There may be a growth of flowering plants along the top of
the pattern.These may have been in bloom at the time the
large scale color infrared (scale 1/3,000) aerial photography
was obtained on April 20,1974,but not at the times of the
year when coverage was obtained in previous years (25 March,8
April,9 August).The scale of the earlier photography is much
smaller,too.The 1958 photography is smaller by a factor of
1:6.6, and the 1969 photography*by a factor of 1l:4.

CONCLUSIONS-

It is suggested that there may be additional foundations
within the walls of the Fort.These may consist of another
building of the same general configuration as one of the
Enlisted Barracks,the the "Officer's Barracks",or,there may
be,instead,be foundations of several smaller buildings which
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may have been built when the Fort was used as a military
prison (POW camp) (during the Revolutionary War).

It is believed that a foreward slope defense plan was
developed to reinforce Fort Frederick,and that
a"Counter-Fort" or stockade may have existed about 100 m.
out from the northwest bastion.The indications of this may be
seen in the vertical aerial photography.THESE TRACES MAY NOT
BE RELATED TO THE FORT,HOWEVER.DURING THE 131 YEAR PERIOD
THAT THE AREA WAS FARMED,EXTENSIVE RESIDUAL CROP MARKS MAY -

- HAVE DEVELOPED.

Two stone fishtraps exist in the Potomac near the
boundaries of Fort Frederick State Park.It is suggested that
the upper one (the one upstream) may have been emplaced
during Colonial Times,and if so,may have been built in
support of the deéfenders of Fort Frederick.

RECOMMENDATIONS

It was recommended that additional field work be conducted
later in the year during the adverse growing season,or in the
spring.It would have been helpful to have additional aerial
photography taken about that time also.Low level natural
color and color infrared stereo-oblique photography would
have been sufficient.Field work ("ground truth") should be
conducted as soon as possible after the photography has been
taken,

It was (and is) recommended that an intensive search be
made using a metal detector or magnetometer,and that the
pattern detected in the preliminary recondaissance within the
walls of the Fort be sensed again,and that trenching and
coring be undertaken to locate the conditions which create
the magnetic response.

It was recommended that "ground truth" operations be
undertaken of the two fishtraps in the near future.Low water
can be expected in the Potomac during the months of September
and October..

If it is desired to get artifacts ("brushnet
anchors",etc.) from behind the traps,this 1s the best season
to!? search for them.

- end -
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